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HISTORICAL REVIEW 

HE history of gastritis shows what ex- 

traordinary variations may occur in the 
conceptions of a disease when agreement 
is lacking as to its morphology. Morgagni 
(1761) was the first to call attention to 
gastritis. After him Broussais (1808) did a 
great deal of original work on the subject, 
and in his opinion gastritis was responsible 
for a number of conditions, such as septi- 
cemia, typhoid fever and meningitis; as- 
cites, cerebral hemorrhage and pneumonia 
were considered by him to be complications 
of gastritis. 

It was not long, however, until it was 
recognized that Broussais’ conception was 
erroneous; what he had considered to be 
gastritis was found to be nothing but post- 
mortem changes. It was Beaumont who 
enlarged the knowledge of gastritis by his 
experimental contributions. The situation 
then underwent a sudden change by Kuss- 
maul’s (1867) invention of the gastric 
tube, and the anatomic conception of gas- 
tritis was relinquished in favor of the func- 
tional conception. Hypersecretion, hyper- 
acidity, subacidity and anacidity became 


independent clinical units of what was 
considered to be nervous dyspepsia 
(Leube). Achylia gastrica was assumed to 
be a purely functional disturbance. But 
the pendulum was bound to swing back 
to the anatomic conception of the disease, 
and Hayem (1892), by preventing postmor- 
tem changes, demonstrated the frequent 
occurrence of inflammation of the stomach. 

Hayem’s statements were confirmed by 
the development of gastric surgery, which 
furnished a large amount of material for 
study in the form of resected stomachs. 
Immediate fixation of resected specimens 
made it possible to rule out post-mortem 
changes (Konjetzny, Bichner, Schmie- 
den). Later, improved methods of clinical 
investigation were developed: gastroscopy 
(Schindler, Gutzeit,!’?° Korbsch, Hen- 
and roentgenology (Rendich, 
Cole,®.’ Berg, Gutzeit!®:?°) con- 
tributed greatly to the present knowledge 
of gastritis. 


CLINICAL SIGNIFICANCE 


In spite of perfected diagnostic equip- 
ment, the diagnosis of gastritis is still dif- 


534 


ficult. This is easily explained by the inac- 
cessibility of the stomach to direct view 
and the inevitable variation in interpreta- 
tion. The latter factor is likely to vary ac- 
cording to the physician’s inclination and 
experience. For some, gastritis may be a 
favorite diagnosis; in the opinion of others, 
for example von Bergmann, great cau- 
tion should be exercised. This reluctance is 
justified by disagreement as to the signific- 
ance of certain histopathologic findings. 
Abundant lymphoid tissue and cellular in- 
filtration of the mucosa are considered by 
some (Lubarsch, Schaffer) as normal, while 
others (Marfan, Fischl) interpret a minor 
interstitial cellular infiltration as patho- 
logic. This difference of opinion may per- 
haps be explained by the different nature 
of the material examined; Faber therefore 
considered the infantile stomach the only 
appropriate material. 
Pathologic-anatomic data concerning 
the frequency of gastritic changes vary 
widely: Lehmann found in the total post- 
mortem material for one year at the Kaiser 
Franz Joseph Hospital in Vienna only ten 
stomachs free from gastritis. Ewald held 
the opinion that a patient more than forty 
years of age rarely has a normal mucosa. 
Konjetzny found gastritic changes in I00 
per cent of the large amount of material at 
his disposal, which comprised resected 
gastric ulcers, duodenal ulcers and gastric 
cancers. According to Sebening, 40 per 
cent of the resected specimens at the 
Schmieden Clinic showed gastritis macro- 
scopically. In contrast to this, however, 
are the findings at The Mayo Clinic 
(Walters) which reported that in the ma- 
jority of specimens no mucosal changes 
could be seen and accompanying gastritis 
was rare. Only lately Baker," of The Mayo 
Clinic, based on more recent histologic ex- 
aminations, has pointed to the frequency 
of gastritis in cases of ulcer and cancer 
(Eusterman!'!*), Likewise, statements as 
to the incidence of gastric ulcer compared 
to that of duodenal ulcer differ consider- 
ably: Mayo Clinic 1:10, Schmieden Clinic 
1:4 (Walters and Sebening). This dis- 
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crepancy may perhaps be explained by geo- 
graphic differences. 

Gastritis was put in the spotlight of in- 
terest by Konjetzny’s new conception. He 
considered gastritis primarily responsible 
for the formation of ulcers and cancers. 
Thus gastritis would be a precancerous 
condition caused by a change in the char- 
acter of the cells, and ulcer a complication 
of the primary condition. Furthermore it 
was shown by Faber that most chronic 
achylias, either of a pernicious anemia 
type or secondary to tuberculosis, ne- 
phritis, diabetes, and so forth, and for- 
merly interpreted as functional neuroses, 
owe their origin to chronic gastritis. Just 
as “renal albuminuria is considered the 
chief symptom of nephritis,” so chronic 
achylia would be the chief symptom of 
gastritis. 

Grawitz, Morawitz and Gutzeit!’:*° have 
emphasized the association of hyper- 
chromic and hypochromic anemia with 
chronic gastritis and gastroenteritic 
changes; achylia was demonstrated in 
Biermer’s disease many years before the 
diagnosis could be established (Naegeli, 
Faber). von Bergmann and Katsch have 
pointed out the association between cho- 
langeitis and hepatic and_ pancreatic 
changes. 

The roentgenologic manifestations are 
often difficult to interpret. The examiner 
may find pylorospasm, pyloric hyper- 
trophy, antral stenosis, or manifestations 
similar to those of scirrhous carcinoma or 
syphilis. For any of these abnormalities, 
however, nothing but gastritis may be re- 
sponsible, a fact which no surgeon will 
hesitate to confirm, as was lately empha- 
sized by Eusterman."? 


ANATOMIC AND PHYSIOLOGIC 
CONSIDERATIONS 


For a long time the folds of the stomach 
were considered to be partly preformed 
anatomically, partly developed passively. 
It was thought that they changed their ap- 
pearance according to the stage of contrac- 
tion of the muscular layer, a change made 
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possible by the anatomic peculiarity of the 
submucosa. Then Forssell!*!7 and his col- 
laborators demonstrated the autoplastic 
properties of the mucosa, whereby the 
muscles of the mucosa acted as “motor” 
and chief constructors of the architectural 
folds. The form, width and number of folds 
were found to be products of various fac- 
tors, including the condition of the muscu- 
lar layer, the fluid content of the mucosal 
and submucosal layers, variations in the 
number of interstitial cells, and, predomi- 
nantly, the independent action of the 
mucosal muscular layer. The purpose of 
the architectural structure was thought to 
be refinement of digestion by variation of 
contact surface and by adaptation of the 
mucosa to the chyme. This was brought 
out experimentally by observations on 
man (Forssell'®!7), and on animals (Thor- 
ell, Forssell'®""); and by roentgenologic 
(Forssell,°* Knothe, Berg) and gastro- 
scopic observations (Henning”). 
Apparent constancy of the architectural 
structure as seen roentgenologically is 
seemingly in contrast with these observa- 
tions (Chaoul). This, however, can be 
explained by the fact that barium suspen- 
sion is not a sufficient stimulus to auto- 
plastic adaptation, and daily roentgeno- 
scopic observations seem to show that the 
gastric folds are neither constant nor pre- 
formed. Just as the fold represents a relief 
detail of a higher order, the areae gastricae 
represent the finer structure of the relief. 
They are clearly perceptible anatomically 
and their size varies between I-2 mm. 
Their arrangement suggests that of a 
chess board or stone pavement. The wart- 
like elevations are marked off individually 
by prominent ranges of connective tissue. 
They have numerous ducts and serve 
physiologically as glandular bodies. Like a 
rug, they follow every fold or ridge of the 
structure. It is not possible to demonstrate 
the areae gastricae with roentgen rays, 
partly because of a delicate veil of mucus 
which covers the mucosa, thereby hinder- 
ing penetration of barium into the furrows 
between the areae, but mainly because of 
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their small size, which is below the thresh- 
old of roentgenologic demonstration. 


PATHOLOGY OF GASTRITIS 


Since the chief tissue changes are found 
in the mucosa, chronic gastritis can be 
demonstrated macroscopically in_ fixed 
specimens (Lubarsch, Konjetzny). Speci- 
fic and acute forms of the disease will not 
be considered here. Like other chronic and 
inflammatory processes, changes in tissue 
are predominantly regenerative in char- 
acter, partly productive and hyperplastic, 
partly atrophic or hypertrophic-atrophic 
(Lubarsch). Pure forms are rarely found; 
hyperplastic areas are usually interspersed 
with atrophic islands and normal mucosa 
is found among areas of grossly changed 
tissue. Diffuse involvement is rare; when it 
occurs it is most frequently atrophic, such 
as in pernicious anemia. According to the 
form of inflammatory process, either thick- 
ening or thinning of the mucosa results. 
Acute exacerbations are often seen in tissue 
showing evidence of chronic inflammation 
(Konjetzny). 

Among the macroscopically visible 
changes produced by this inflammatory 
process, the partly macular, partly stri- 
ated, mucosal hyperemias deserve special 
attention. The areae gastricae mentioned 
before have changed their shape: they are 
irregular, more or less globular, of varying 
size and height, they cannot be made to 
disappear by pressure. The cause is an in- 
crease of interstitial connective tissue 
(Kaufmann) and the resulting appearance 
has been termed “état mamelonné.” If 
this process is marked, the stomach as- 
sumes the appearance of gastritis ver- 
rucosa, or pseudopolyposa. Atrophic areas 
can be seen only if they are comparatively 
large, and they are then recognizable by 
their atrophic and smooth appearance and 
by the transparency of the blood vessels. 
Sometimes the whole mucosa is studded 
with so-called erosions, or erosions may oc- 
cur singly (Konjetzny, Henning”). These 
represent small punctiform, oval or streaky 
lesions, surrounded by an elevated ery- 
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thematous border. Deep inflammatory proc- 
which frequently accompany the 
mucosal changes, result in fusion of the 
mucosa with the submucosal and muscular 
layer. Muscular hypertrophy of the an- 
trum and pylorus is often observed (Kon- 
jetzny). 


esses, 


ROENTGENOLOGIC 
NORMAL 


TECHNIQUE AND 
FINDINGS 


The technique is essentially like that of 


Berg. It consists of the use of a thin barium 
suspension, roentgenoscopic views from all 
angles, and, when necessary, the making 
of “‘spot” films (Holzknecht, Berg). The 
gastric mucosa should be as dry as pos- 
sible in order to allow close contact be- 
tween suspension and mucosa. Therefore 
the patient is first given a small quantity 
of suspension with the object of cleansing 
the stomach. This is achieved by putting 
the patient in various positions, then re- 
moving the gastric content as completely 
as possible, under roentgenoscopic control, 
by means of a tube. This takes away all 
material, such as mucus, food remnants or 
secretions, which could possibly have a 
disturbing influence on the examination. 
If the examination is to be performed late 
in the day, a small breakfast is given in 
order to avoid hunger secretion, provided 
gastric stenosis is not suspected to exist. 

One of us (Ansprenger) had the oppor- 
tunity of studying hospital patients as well 
as outpatients roentgenologically and gas- 
troscopically at the Second Clinic of In- 
ternal Medicine of the University of Ber- 
lin (Charité, von Bergmann). There, it is 
customary, whenever the roentgenologic 
diagnosis is doubtful or especially when the 
diagnosis of gastritis has been made clini- 
cally or roentgenologically, to subject the 
patient to gastroscopic examination on one 
of the following days. This procedure 
proved to be quite effective, because both 
examinations were performed by the same 
examiner to whom the particular condi- 
tions of the esophagus and stomach and 
their relations to adjacent organs were 


OcToBER, 1937 


known. Thus the more common contra- 
indications to gastroscopy were easily 
ruled out, and no accidents happened 


among a series of several hundred patients. 

A minute discussion of the normal roent- 
genologic anatomy of the mucosa is be- 
yond the scope of this paper. Such descrip- 
tions will be found in the contributions of 
Cole,®? Rendich, Berg, and 
Dyes. We would like, however, to empha- 
size the following essential facts: Among 
various patients there is only a general re- 
semblance of the gastric folds, for many 
individual variations are produced by 
habitus and by emotional states. Owing to 
the intrinsic motility of the mucosa, it is 
usually impossible to obtain a view of the 
detailed relief which conforms to that taken 
at other times (Berg). The relation to ad- 
jacent organs, respiration, the level of the 
barium suspension in the stomach and the 
air content play a réle in the architectural 
structure. Increased twisting of the folds 
usually means only increased tone of the 
muscularis mucosa and of the muscularis 
propria. The longitudinal folds are usu- 
ally bridged by small transverse folds, with 
the exception of Waldeyer’s “‘Magen- 
strasse” in which the latter are very rare 
or do not exist at all. The anterior wall is 
without folds, or has only few of them, in 
contrast to the posterior wall (Henning*’). 
As a result, only the posterior folds can be 
seen roentgenologically (Berg). Normal 
mucosal folds are soft, elastic, pliable and 
can be made to disappear by pressure. 
Commonly, the width of the folds is about 
that of a straw. In the antrum the follow- 
ing may be demonstrated: absence of 
folds, transverse course and even the so 
often misinterpreted cross position 
(Querstellung). These are not constant and 
may be considered as an autoplastic phe- 
nomenon of the mucosa (Forssell'®:'’). The 
sudden appearance of antral folds at the 
height of a peristaltic wave in places which 
shortly before had been free of folds is evi- 
dence of the rdle that the muscular layer 
plays in forming the relief (Dyes). 


ROENTGENOLOGIC DIAGNOSIS OF 
CHRONIC GASTRITIS 
In general, two kinds of roentgenologic 
signs are recognized, the direct and in- 


direct. Mucosal changes and infiltrations of 


the wall are designated as direct signs. In 
contrast to these are the indirect, or func- 
tional, signs. Since the principal changes 
caused by chronic gastritis primarily con- 
cern the mucosa, it would seem logical 
that their gross deviation from the normal 
furnishes the best basis for the diagnosis 
of gastritis. 

It is generally assumed that the appear- 
ance of the folds allows the safest conclu- 
sions as to pathologic conditions of the 
gastric wall, although this may also hold 
true for various other gastric diseases. 
This, however, is not exactly the fact. The 
diagnosis of gastritis requires a more criti- 
cal attitude. Often the diagnosis of hyper- 
trophic gastritis is made solely on the ob- 
servation of broad, thick, hypertrophic 
folds; and, on the other hand, thin closely 
aggregated folds are often summarily in- 
terpreted as atrophic gastritis. Actually, 
the relations are far more complicated: To 
consider the roentgenologic breadth of the 
folds equal to the anatomic breadth is not 
permissible, for the submucosa is chiefly 
responsible for the width of the folds, 
while the mucosa itself represents only a 
minor part of it. Henning®? has shown that 


it is impossible to measure the thickness of 


the mucosa by the diameter of the folds. 
According to his measurements, the aver- 
age thickness of the mucosa in hyper- 
trophic gastritis accompanying ulcer is 1.26 
mm., in atrophic gastritis accompanying 
concienenin 1.16 mm.; the difference of 10 
per cent is too small to affect the relief. In 
this connection, Lubarsch’s histopathologic 
observations furnish valuable information. 


He has found that in diffuse atrophy of 


the mucosa, comparatively little damage 
to the muscular layer of the mucosa occurs. 
Thus the occasional findings of some nor- 


mal or even broadened folds in pernicious 


anemia may be explained. In spite of dif- 
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fuse atrophy of the mucosa, the muscular 
layer of the mucosa is able to fulfil its task 
in forming the relief. 

The observations of Velde‘ indicate 
that it is not always justifiable to interpret 
certain aspects of the folds as an atrophic 
or hypertrophic gastritis. He has shown 
that drugs which influence the vegetative 
nervous system, such as physostigmine, 
pilocarpine, atropine and so forth, are ca- 
pable of secondarily influencing the tone of 
the muscularis propria and the muscles of 
the mucosa. A previously normal relief 
may show all kinds of changes in archi- 
tecture, depending on the kind and dose of 
the drug used. In fact, appearances are 
sometimes precisely like those produced 
by gastritis. Caution should be exercised 
in diagnosing atrophy of the mucosa 
merely because the folds appear to be thin. 
Such thinning may be observed in cachexia, 
thirst, hunger, after severe illnesses and in 
atony of the stomach. In most of these con- 
ditions thinning of the folds is probably 
merely an expression of the general loss of 
tone. 

In spite of these reservations, however, 
broadened folds may, under certain con- 
ditions, constitute proof of gastritis. Some- 
times, only one or two localized areas in 
which the mucosal folds are broadened 
can be demonstrated; they may have lost 
their normal parallel arrangement, thereby 
forming a kind of network, they may be- 
come confluent, or on the contrary, may 
be more extended. In certain cases, there 
may be rows of folds running at an angle 
to normal ridges of mucosa. The normally 
sharp edged borders of the folds may ap- 
pear to be ragged or fringed. By turning 
the patient so as to obtain a tangential 
view of the deformed fold a more or less 
distinct, somewhat terrace-like design with 
ridge-like notching can be seen. Then the 
appearance of the mucosa as a whole 1 
completely altered and the normal archi- 
tecture of the folds is scarcely recognizable. 

Such findings, however, can be inter- 
preted as gastritis only if the formations 
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just described remain inflexible, hard, and 
inelastic during palpation. Consequently, 
it is no longer possible to make the folds 
disappear by manual pressure. Apart from 
the fact that such extreme changes are 
only exceptionally found, there are dif- 
ficulties in differential diagnosis which can 
only be overcome by frequent roentgeno- 
scopic observations of the same patient 
over a considerable period of time. Berg 
has coined the term, “neoplastic rigidity” 
for these relief formations; if they are local- 
ized on the greater curvature or in the 
fundus, they are designated as “giant 
rugae.”” As has been shown by Kantor, 
they lead to insurmountable difficulties in 
the differential diagnosis from carcinoma. 
They should not be mistaken for hyper- 
trophied mucosal ridges on the greater 
curvature. The latter are soft, pliable and 
can be made to disappear by pressure. In 
the more acute processes, loss of elasticity 
of the relief is caused by inflammatory ede- 
ma of the mucosa and submucosa, and 
inflammatory paralysis of the muscular 
layer of the mucosa is an additional factor. 
In chronic processes, as we have mentioned 
before, a more reparative, regenerative 
hypertrophy of the connective tissue is 
found, and it may be difficult to demon- 
strate these changes. These changes can 
usually be demonstrated by gastroscopic 
examinations. 

One of the pathognomonic roentgeno- 
logic signs of chronic gastritis is the wart- 
like granulation of the relief. This granu- 
lation appears as pinhead-sized or dif- 
fusely scattered wart-like lesions. The 
identity of these formations with hyper- 
trophic changes of the mucosa was demon- 
strated by Gutzeit,’®° gastroscopically 
and at necropsy, after Berg had first called 
attention to them. The granulations are 
most frequently found in the antrum, es- 
pecially in stagnant pylorostenosis; but 
they may also be seen in the folds of the 
corpus or fundus where they appear as 
discrete small circular lesions, displacing 
the barium suspension. The folds need not 
necessarily show any essential changes 
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from normal. Kuhlmann has pointed out 
that these lesions are more easily demon- 
strated on the posterior wall near the 
cardia. By turning the patient appropri- 
ately it is sometimes possible to make vis- 
ible these small wart-like structures, which 
frequently are located on the slope of the 
fold. We are able to confirm this, but we 
wish to call attention to the differential 
diagnosis from a high-situated ulcer, which 
is often difficult. 

These findings are definitely indicative 
of gastritis, although they are infrequently 
observed and in many cases the wart-like 
prominences are so minute that they can- 
not be seen at roentgenologic examination. 
Similar pictures may be produced by “‘bar- 
ium flocculation” caused by particles of 
mucus enveloped in the barium suspen- 
sion (Berg’s mucous membrane phenome- 
non). Moreover, small remnants of food or 
air bubbles in the barium suspension may 
sometimes simulate granular hyperplasia 
of the mucous membrane. However, these 
latter defects, if closely observed, may be 
seen to change their position during manip- 
ulation of the stomach. 

When the process of hyperplastic granu- 
lation advances, the granules become 
coarser and the rare picture of gastritis 
pseudopolyposa is produced; this is easily 
recognizable roentgenologically. The nor- 
mal appearance of the mucosal folds 
vanishes and sometimes they cannot be 
seen at all. Circular, smooth or ragged 
areas, varying in size from that of a lentil 
to that of a cherrystone, may be seen. On 
palpation they seem to be rigid and cannot 
be made to disappear by pressure. It is ex- 
ceedingly difficult to differentiate this con- 
dition from true polyps. The rigidity and 
irregularity of the former are the differ- 
ential diagnostic features. 

An equally certain sign of the existence 
of gastritis is the demonstration of mu- 
cosal erosions. Schatzki® was the first to 
succeed in this and his findings were con- 
firmed by the gastroscopic findings of 
Henning.” These small mucosal defects 
are located on the mucosal folds and appear 
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as oval or punctiform, shallow craters. The 
surrounding mucosa becomes edematous. 

The demonstration of these erosions is 
extremely difficult “‘en face.” One of us 
(Kirklin) has shown that they can be more 
easily demonstrated by turning the patient 
so that they are brought into tangential 
view. Then the mesial border of the stom- 
ach, now seen in profile, has a finely and 
irregularly serrate appearance, each of the 
small projections representing an area of an 
ulcerous erosion. This serration can easily 
be differentiated from the “washboard” 
appearance sometimes produced by deli- 
cate peristaltic waves. It should be em- 
phasized that these marginal indentations 
representing gastritis ulcerosa may not al- 
ways be visible in subsequent examina- 
tions for the minute ulcers may be filled 
with mucus or exudate and prevent en- 
trance of the barium suspension. Hen- 
ning® has called attention to the rapid 
involution of such defects. 

Among indirect signs, antral stenosis and 
hypertrophy of the pyloric muscle are im- 
portant. Stenosis of the antral lumen may 
result from any of several causes: inflam- 
matory infiltrations, callous formations, or 
spastic contraction associated with muscu- 
lar hypertrophy due to inflammatory mu- 
cosal changes of the antrum (Konjetzny, 
Gutzeit,!’") Schwarz). From his _histo- 
pathologic and clinical studies de Abreu’.’ 
attached only minor importance to the 
spasm and felt that such changes were usu- 
ally of inflammatory origin. 

In true muscular hypertrophy of the 
pylorus in adults, as described by Kirklin,” 
and Kirklin and Harris,?’? a condition in 
which the roentgenologic findings are 
pathognomonic, a cause for the hyper- 
trophy could not be definitely established 
in their surgical controls. It has been at- 
tributed to persistent congenital hyper- 
trophy or to a long-continued pylorospasm. 
Further studies will be necessary to deter- 
mine whether or not the two similar 
changes are identical. 

Gutzeit!®.*° has emphasized the impor- 
tance of antral dilatation without pyloric 
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stenosis as an indirect sign of gastritis. 

According to our experience, the syn- 
drome mentioned by Korbsch, namely, in- 
crease of tone and peristalsis, indentation 
of the greater curvature, and travelling 
antral waves, is of limited importance since 
it may be seen also in normal stomachs. 

In the interpretation of the mucous 
phenomenon which is often found in ana- 
cid or subacid gastritis, wart-like granula- 
tions, remnants of food, air bubbles and 
swallowed mucus should be ruled out. 

Finally, we mention duodenitis and en- 
teritis. According to Konjetzny, Gutzeit, 
and Kuhlmann, enteritic changes rarely 
occur without the simultaneous presence 
of gastritis. Therefore we may assume the 
existence of gastritis in those cases in which 
duodenitis or enteritis can be demon- 
strated by the technique and findings de- 
scribed by Kirklin, Gutzeit!’?° and de 

Overdistention of the stomach with 
either the barium suspension or by air in 
gastroscopy will in most cases cause those 
patients with gastritis to complain of 
pain. 

SUMMARY AND CONCLUSIONS 

We have attempted to analyze critically 
the roentgenologic diagnosis of chronic 
gastritis. Our experience at The Mayo 
Clinic and at the Second Clinic of Internal 
Medicine of the University of Berlin (Char- 
ité), with roentgenologic, gastroscopic and 
surgical control have led us to the follow- 
ing conclusions: 

1. Negative roentgenologic findings do 
not rule out the presence of gastritis. Even 
stomachs which show severe changes gas- 
troscopically and clinically may escape 
roentgenologic diagnosis. 

2. Only a small percentage of cases of 
gastritis can be diagnosed by roentgen ex- 
amination. Slight changes cannot be seen. 

3. Mucosal atrophy cannot be demon- 
strated by roentgen examination. 

4. The most important and most fre- 
quent roentgenologic sign of gastritis is 
the presence of localized, ragged, irregular 
hypertrophic mucosal folds. 


5. Wart-like granulations, mucosal ero- 
sions that can be demonstrated ‘“‘en face,” 
and pseudopolypous formations are so in- 
frequently demonstrable that they have 
relatively little practical importance in the 
diagnosis of gastritis. Tangential projec- 
tions on or near the lesser curvature, such 
as have been described, can be observed 
more frequently. When found, they con- 


stitute absolute proof of the presence of 


gastritis. 

Indirect signs have to be interpreted 
with great caution and are significant only 
when associated with more definite find- 
ings. 
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EXPLORATION OF THE BILIARY DUCTS BY 
CHOLANGIOGRAPHY DURING AND 
FOLLOWING OPERATION* 
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HICKEN, M.D., 


and R. RUSSELL BEST, 
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HE early literature dealing with cho- 

langiography is represented by spora- 
dic reports of single cases from various 
parts of the world. Tenney and Patterson, 
in January, 1922, reported visualization of 
the biliary ducts in one case by injection 
of bismuth paste into an external biliary 
fistula, demonstrating an obstruction at 
the lower end of the common duct. The 
thick paste plugged the ducts temporarily, 
resulting in a transient cholangitis and 
jaundice which discouraged further de- 
velopment of the procedure in North 
America. About ten months later, Duval, 
Gatellier and Béclére published their ex- 
cellent presentation on anatomical studies 
of the biliary tract by injection of opaque 
media in cadavers. During the same month, 
Carnot and Blamoutier reported injection 
of an external biliary fistula with barium- 
mush which showed a stone in the cystic 
duct with filling of the entire biliary tree 
and passage into the duodenum. Lanari 
and Squirru of the Argentine, in 1924 re- 
ported visualization of the biliary tract 
incidental to injection of lipiodol into a 
hydatid cyst of the liver. Cotte of Lyons, 
in 1925, demonstrated a calculus in the 
ampulla of Vater by the injection of lipio- 
dol into an external biliary fistula. Pic- 
cinino and Pazienza of Italy also demon- 
strated a stone in the common duct by the 
injection of “gelobarium”’ in one case and 
prophesied valuable application of the 
method in examination of the lower por- 
tion of the common duct. 

Walzel of Vienna, in 1927, reported in- 
jection of postoperative fistulae in 4 cases 
to show patency of ducts and presence of 
stones. Cotte, in 1929, advised roentgeno- 
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logical exploration of the biliary tract by 
way of cholecystotomy or choledochos- 
tomy drainage tubes. He advocated also 
a two-stage operation in all cases of cho- 
langitis to allow preliminary decompres- 
sion of the liver and intervening roentgeno- 
logical examination preparatory to the final 
operation. On two occasions he was able to 
show stones in the common duct which had 
been searched for but overlooked at opera- 
tion. Cotte suggested the advisability of 
roentgenography at the operating table but 
dismissed the procedure as difficult and in- 
convenient. Mirizzi in 1932 gave a master- 
ful presentation of his methods and obser- 

vations in “cholangiography during opera- 
tion” based on personal experience in 91 
cases. Saralegui has made a general survey 
of cholangiography covering his own ex- 
perience in 260 cases. There have been 
many other excellent contributions to the 
subject of cholangiography, and further 
reference will be made to some of these 
presentations. 


MATERIAL FOR STUDY 

It is the object of this presentation to 
record our experience with cholangiog- 
raphy in 56 patients and endeavor to cor- 
relate our own observations with the exist- 
ing literature. The clinical and pathological 
diagnoses in this group of cases were es- 
sentially as follows: 


Relatively normal biliary tract 3 
Normal gallbladder, spasm of sphincter I 
Noncalculous cholecystitis 
Cholecystitis with stone in cystic duct 
Hydrops of gallbladder 

Mucous plug in cystic duct 
Cholecystitis with stones in the gallbladder 1g 


m 
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Cholecystitis with stones in the common 


duct 18 
Cholecystitis, stricture, and stone in com- 

mon duct I 
Carcinoma of the head of the pancreas 4 
Carcinoma of common hepatic duct I 


Within the group of 56 patients, the 
biliary tract was injected by way of exter- 
nal biliary fistulae in 5 cases, by way of 
drainage tubes in 34 instances and at the 
time of operation in 29 instances. We have 
included two failures in this series because 
of their instructional value with regard to 
technical procedure. Some of these cases 
have been reported elsewhere by Hicken 
and Best in 1935 and 1936. 


TECHNIQUE OF CHOLANGIOGRAPHY 


The technical procedures of cholangiog- 
raphy are not difficult and are rarely fol- 
lowed by any serious complication, as will 
be shown later. Aseptic precautions are es- 
sential in all cases due to the possibility of 
occasional extravasation into the adjacent 
tissues or peritoneal cavity. It is advisable 
to heat the opaque material to body tem- 
perature to lessen the possibility of induced 
spasm and shock. Withdrawal of an amount 
of bile equal to about one-half the quantity 
of opaque medium injected will lessen the 
possibility of extravasation or overdisten- 
tion. Administration under roentgeno- 
scopic control offers advantages of addi- 
tional information regarding the character 
of filling and flow and gives additional in- 
surance against extravasation. It has been 
necessary for us to dispense with roent- 
genoscopy in nearly all instances and we 
have found its absence only a minor 
handicap. Hicken has introduced the 
terms “delayed cholangiography” for post- 
operative visualization with injection by 
way of drainage tubes or fistulae, and “im- 
mediate cholangiography” for visualiza- 
tion immediately at the time of operation. 

Delayed or Postoperative Cholangiography. 
This procedure is very simple and is an 
invaluable source of information which is 
readily available to all roentgenologists, 
surgeons and diagnosticians. The only 


Ducts by Cholangiography $43 
equipment necessary is an ordinary roent- 
genographic unit, a syringe, suitable radio- 
paque material and a catheter in case the 
drainage tubes have been removed. After 
aspiration of bile, 15 to 40 c.c. of the con- 
trast medium is injected through the 
drainage tube under gravity pressure of 30 
to 50 cm. of water or slight pressure ex- 
erted through a syringe with the patient 
placed supine on the roentgenographic 
table. The overflow of opaque medium 
from about the sinus should be carefully 
sponged away and the site of entry marked 
by a lead ring to facilitate interpretation. 
Stereoscopic study and lateral views are 
used in the problem case but are not em- 
ployed routinely. If the opaque material 
fails to enter the duodenum in a normal 
manner and the quantity injected appears 
adequate, serial exposures are made at in- 
tervals of fifteen minutes, one or three 
hours until the observer is satisfied with 
the examination. If the duct is very large, 
a further injection under low pressure may 
be necessary to produce overflow into the 
duodenum. Administration of 1/100 grain 
of nitroglycerine beneath the tongue or 
inhalation of amyl nitrite for relaxation 
of spasm with re-examination after ten 
minutes is indicated whenever the opaque 
material fails to enter the duodenum within 
fifteen minutes. This procedure will be 
helpful in differentiation of spastic from 
organic obstruction. 

Immediate Cholangiography during Oper- 
ation. Understanding cooperation between 
the surgical and radiological departments 
is essential for the success of this procedure. 
The time of operation is not increased more 
than five or ten minutes when the pro- 
cedure is well ordered and a second opera- 
tion may occassionally be avoided. Any 
operating table can be equipped for im- 
mediate cholangiography by merely plac- 
ing an ordinary 14”X17” wooden stereo- 
scopic tunnel upon its upper middle sec- 
tion with suitable padding at either end to 
make the patient comfortable. A Lysholm 
grid aids somewhat in clarification of de- 
tails. The value of immediate cholangiog- 
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raphy in biliary surgery may eventually 
warrant the construction of a special oper- 
ating table fitted with a Potter-Bucky dia- 
phragm similar to tables provided for 
pyelography. The position of the patient 
is adjusted to include the region of the 
biliary tract, roughly from the eighth 
thoracic to the fourth lumbar level. The 
diameter of the patient is calipered and the 
roentgenographic exposure is_predeter- 
mined. A film is inserted in position, the 
film marker is placed and a portable roent- 
genographic unit made ready for immedi- 
ate exposure. A shockproof unit is indi- 
cated but we have at times used units with 
exposed wires. The technician must be 
constantly present, from placing of the 
patient on the table until all necessary 
films have been made. 

The operative procedure begins as usual. 
A 30 c.c. syringe, an 18 gauge 2 inch 
beaded straight needle or an 18 gauge 
angulated tonsil needle, a small Luer sinus 
cannula, an extra sheet and two 25 c.c. 
ampules of thorotrast or hippuran at body 
temperature will have been added to the 
usual sterile equipment. The radiopaque 
medium can be injected by way of the 
gallbladder, cystic duct or common duct, 
depending on the patency of the cystic duct 
and the size and availability of the com- 
mon duct. Injection by way of the gall- 
bladder is adaptable to the case with a 
freely patent cystic duct. Injection by way 
of the common duct is adaptable to cases 
with a large choledochus. Mirizzi makes 
the injection by way of the gallbladder or 
common duct and frequently uses the 
stump of the cystic duct. The stump is held 
open by sutures passed through its oppo- 
site walls while a small cannula is intro- 
duced. The duct is tightened about the 
cannula with a suture or clamp. If the 
cystic duct is blocked, he removes the ob- 
structing stones or probes the stricture 
preparatory to injection. In the 29 im- 
mediate cholangiograms of our present 
series, 14 were injected by the gallbladder, 
12 by the cystic duct and 3 by the common 
duct. 
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In our experience, visualization is most 
easily and adequately accomplished by 
way of the gallbladder, when feasible. The 
expense is slightly greater when using this 
route because a large quantity of radio- 
paque medium is required. About 15 to 60 
c.c. of bile is aspirated through an 18 gauge 
needle and replaced with a somewhat 
greater amount of radiopaque medium. A 
greater quantity of opaque medium is re- 
quired for adequate visualization by way 
of the gallbladder than when only the ducts 
are injected. A gallbladder and ducts of 
large capacity will produce more dilution 
of the medium, which makes it necessary 
to use three or four times the usual 
quantity of radiopaque material to give 
adequate contrast in a greatly distended 
biliary tract. Passage from the gallbladder 
through the cystic duct can often be aided 
by straightening the duct with longitudinal 
traction on the fundus of the gallbladder 
and gentle pressure on the gallbladder. 
Clamps should be removed from the gall- 
bladder before roentgenography not only 
because of their confusing opacity but also 
to allow the gallbladder to drop laterally 
away from the shadow of the underlying 
common duct. 

Injection directly into the dilated com- 
mon duct is relatively simple, but injec- 
tion of a normal duct may be very difficult. 
The needle may unknowingly be pushed 
through the posterior wall of a small duct 
with resultant extravasation into the sur- 
rounding tissues. Injection is facilitated by 
anchoring the duct with two Allis forceps. 
The use of a needle with a short bevel and 
fitted with a bead about 5 mm. from its 
tip helps to prevent puncture of the pos- 
terior wall. Robins and Hermanson advise 
the use of a 15 to 18 gauge angulated tonsil 
needle for injecting the common duct. We 
believe that when confronted with a small 
or difficult common duct, it is best to inject 
through the gallbladder or stump of the 
cystic duct. 

In preparation for roentgenography, re- 
tractors, clamps and towel clamps are re- 
moved unless, like Robins and Hermanson, 
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one uses aluminum clips and sutures in 
place of towel clamps. The operative field 
is covered with a small sterile sheet and 
the surgeon and assistants then step aside 
while the mobile roentgen unit is promptly 
brought into position. Respiration is 
readily suspended during the roentgeno- 
graphic exposure by patients who are under 
spinal anesthesia. The film is exposed, re- 
placed, developed and the roentgenogram 
returned to the surgeon within seven to 
ten minutes. In the meantime, the surgeon 
usually proceeds with the operation until 
the guiding influence of roentgenographic 
observation of the biliary ducts may be 
helpful. In doubtful cases, exploration of 
the duct and flushing of the hepatic ducts 
should not be dispensed with since small 
stones in a large common or hepatic duct 
are difficult to discern. A second roentgeno- 
gram can be made upon completion of the 
operative procedures to test patency of 
the ducts, efficacy of anastomoses and 
whether or not any further calculi are de- 
monstrable in the ducts. Injection is 
readily accomplished by way of the chole- 
dochal drainage tube before closing the 
abdomen. 


RADIOPAQUE MEDIA 


The variety of opaque media which can 
be used in cholangiography has been sug- 
gested in our opening review of the early 


history of the method. Nearly any one of 


the nontoxic, nonirritating radiopaque 
preparations of light fluid consistency and 
of a moderate roentgenographic density 
equivalent to a 1§ to $0 per cent iodine 
content can be used. We have employed 
iodized oil in 35 cases, thorotrast (Heyden) 
in 18 cases and hippuran (Mallinckrodt) 
in 7 cases. Each of these opaque media has 
certain advantages and disadvantages. The 
difference in radiopacity of these various 
preparations may be somewhat confusing. 
Lipiodol (Lafay) contains about 40 per 
cent of iodine, lipoiodine diagnostic (Ciba) 
about 25 per cent, and hippuran solution 
in ampule (Mallinckrodt) contains about 
Ig per cent iodine. Thorotrast (Heyden) 


Exploration of the Biliary Ducts by Cholangiography 


545 


consists of a 25 per cent colloidal suspen- 
sion of thorium dioxide. The density of 
iodine is 4.95 and the density of thorium 
is 11.3, according to Kaye. As a result, the 
relative densities of the preparations are 
roughly as follows: thorotrast 3.5, lipiodol 
3.0, lipoiodine diagnostic 2.2 and hippuran 
solution (Mallinckrodt) 1.9. Curiously, al- 
though thorotrast has the highest density, 
the iodized oils produce a more contrasting 
shadow when injected into a biliary tract 
containing bile. The more marked opacity 
of the oils results from the lack of misci- 
bility of the oil with tissue fluids. On the 
other hand, thorotrast and hippuran are 
quickly diluted in proportion to the 
amount of bile contained as compared 
with the quantity of radiopaque material 
injected. 

The various preparations of iodized oil 
have been most widely used. The high 
compact radiopacity gives fairly good con- 
trast in roentgenograms made without the 
Potter-Bucky grid and allows easy discern- 
ment on the fluoroscopic screen. In the 
case of larger tracts over 10 mm. in diam- 
eter, the high density of undiluted lipio- 
dol (Lafay) may envelop and obscure small 
calculi, and in such cases the radiopaque 
medium can be diluted with an equal 
amount of sterile olive oil, or lipoiodine 
(Ciba) can be used. The lack of misci- 
bility of oil with bile interferes with filling 
of the intrahepatic ducts and occasionally 
gives isolated areas of imperfect filling 
(see Figs. 44 and 54) which make evalu- 
ation of roentgenograms uncertain. Io- 
dized oil is not well adapted to cholangiog- 
raphy at the time of operation because 
its high viscosity makes injection through 
a small needle tedious and time consuming. 
A more labile preparation of iodized oil 
dissolved in an alcoholic ester is now 
available which may be somewhat more 
suitable. The iodized oils are fairly satis- 
factory for postoperative injection and are 
good for roentgenoscopic observation. 

Thorotrast (Heyden) offers the medium 
of highest roentgenographic density, free 
miscibility with bile and labile viscosity 
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for injection, but has a questionable status 
as an irritant in case of extravasation. It 
is not absorbed from the biliary ducts or 
from the gastrointestinal tract, which 
eliminates the possibility of any prolonged 
biological effect in a successful cholangio- 
gram. In the case of extravasation into 
the hepatoduodenal ligament the deposit 
remains localized but, according to the 
experimental work of Pomeranz, thoro- 
trast in the peritoneal cavity would be 
taken up by the reticulo-endothelial sys- 
tem. Our case with local extravasation 
shows no unusual symptoms after a period 
of eighteen months. Roussy, Oberling and 
Guérin believe that thorium dioxide may 
be productive of sarcomas in animals. 
Saralegui has abandoned the use of io- 
dized oil and reports extensive use of 
thorotrast (Heyden) without any unto- 
ward effects. Sturm reports the successful 
use of umbrathor, which is likewise 25 per 
cent thorium dioxide, without untoward 
effects. In our experience, it has proved 
physically to be the most satisfactory 
medium for all types of cholangiography, 
combining a relatively high density, labile 
fluidity and nonabsorbability. We believe 
that the ideal radiopaque preparation 
should combine the excellent physical 
characteristics of thorotrast with unques- 
tioned biological inertness. We have pre- 
viously stated that thorotrast is promptly 
and completely eliminated except in cases 
of extravasation. 

The various organic combinations of 
iodide prepared for oral and intravenous 
urography such as hippuran (Mallinck- 
rodt) are handicapped by relatively low 
roentgenographic densities which thereby 
require a nicer roentgenographic tech- 
nique and the use of a grid for clear con- 
trast in roentgenograms. Robins and Her- 
manson report the successful use of hip- 
puran during operation in a series of 25 
cases and we also have found it fairly 
satisfactory, although we prefer the higher 
density of thorotrast, particularly when 
cholangiography is done by way of the 
gallbladder, because the radiopaque me- 
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dium is extensively diluted by the bile in 
this situation. Hippuran is readily ab- 
sorbed from regions of extravasation and 
appears to be entirely safe. The iodine 
radical in iodized oils and in hippuran is 
well fixed and rarely gives symptoms of 
iodism. Chiray and Lomon report success- 
ful use of tetraiodophenolphthalein, al- 
though it would seem to us that it might 
prove to be caustically irritating in case 
of extravasation. 

Berard and Mallet-Guy and also Sturm 
give good accounts of various other opaque 
media which have been used. Walzel, in 
1924, used potassium iodide in one case 
with much subsequent pain and collapse. 
Ude, in 1928, reported mild iodism follow- 
ing injection of a liver abscess and biliary 
ducts with § per cent sodium iodide. Kem- 
peneer, in 1926, used both sodium iodide 
and lipiodol in one case and found that 
whereas the lipiodol showed only an ob- 
struction the labile iodide demonstrated 
three stones. Dunet, in 1924, reported the 
use of 30 per cent sodium bromide in one 
case, obtaining a rather faint shadow. Troup 
reports the successful use of 30 c.c. of 12 per 
cent sodium iodide in a dilated biliary 
tract. We believe that this would produce 
inadequate contrast in a normal duct 
roentgenographed without a grid. We have 
not given the metallic salts of iodine a 
trial, fearing the local irritation and pos- 
sible precipitation of an iodine reaction. 
Sodium iodide may be less undesirable 
than we have supposed. Suspensions of 
barium or bismuth are not suitable for in- 
jection of ducts and sinuses. The opaque 
powder tends to separate from the liquid 
and remain in the tract. Thick, greasy or 
gelatinous opaque mixtures like Beck’s 
paste are unsuitable for cholangiography 
due to difficulty in passage through the 
sphincter, plugging of the ducts and poor 
miscibility with bile. 


INTERPRETATION 


Normal Cholangiogram. The normal anat- 
omy and physiology of the biliary tract 
were carefully studied by Berard and Mal- 


Vos. Ne. Exploration of the Biliary 
let-Guy by means of roentgenoscopic ob- 
servations and_ serial roentgenograms. 
They found that injection of 15 to 20 c.c. 
of lipiodol through a cholecystostomy tube 
was followed after two to five minutes by 
peristaltic contractions of the gallbladder 
wall with passage of oil through the cystic 
duct into the common duct. Peristaltic 
waves then became evident in the com- 
mon duct, passing downward toward the 
sphincter of Oddi. The sphincter usually 
opened when reached by the second wave 
and allowed rhythmic discharge of oil into 
the duodenum. The gallbladder was ordi- 
narily empty after fifteen minutes. Reflux 
into the intrahepatic branches was pro- 
duced by peristalsis of the ducts associ- 
ated with relatively more than usual delay 
in the passage of oil through the sphincter. 
Ordinarily there was only slight reflux into 
the intrahepatic ducts. We have made few 
roentgenoscopic observations during cho- 
langiography but the above findings have 
been confirmed by Chiray and Lomon and 
by Saralegui. 

The normal gallbladder shows a smooth 
contour, free from filling defects. The cystic 
duct is a sinuous, narrow tract about 2 
mm. in diameter and 2.5 to 3.5 cm. in 
length. The common hepatic duct is about 
5 mm. in diameter and 3 cm. in length. It 
is formed by union of the main right and 
left hepatic ducts which measure about 3 
mm. in diameter. The intrahepatic ducts 
show filamentous lumina through their 
terminal ramifications. The common duct 
measures 4 to § mm. in diameter and 7 or 
8 cm. in length with slight narrowing in 
the pancreatic portion. The duct is usually 
directed slightly to the left in its upper 
two-thirds as it courses through the hepato- 
duodenal ligament and posterior to the 
duodenum. It then deviates to the right in 
its distal one-third lying between the pan- 
creas and duodenum. The distal end of the 
duct tapers rather sharply to a filamentous 
lumen, less than 1 mm. in diameter and 10 
to 15 mm. in length which curves to the 
right. The narrow lumen represents that 
portion of the duct which obliquely tra- 
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verses the duodenal wall in company with 
the terminal section of the pancreatic duct. 
An interlacing network of smooth muscle 
surrounds both ducts in this region. The 
ampulla which receives the terminations of 
both the common duct and pancreatic duct 
may occasionally be demonstrated but it 
is usually obscured by overlying material 


Fic. 1. Essentially normal cholangiogram made dur- 
ing operation by injection of 30 c.c. thorotrast 
into the cystic duct, showing ready passage into 
the duodenum and unusually good filling of the 
intrahepatic ducts. 


in the duodenum. Opaque material, which 
has passed through the sphincter, is readily 
recognized by the serrated, feathery pat- 
tern produced by the plicae circulares 
along the duodenum. A second roentgeno- 
gram made after an interval of fifteen 
minutes will show much further emptying 
of the biliary ducts and passage of opaque 
material distally along the intestine. Ex- 
ample of an essentially normal cholangio- 
gram made at the operating table with 
thorotrast is presented in Figure 1. 

Reflux into the Pancreatic Duct. The 
terminal portion of the main pancreatic 
duct was filled by reflux from the ampulla 
in § cases in our series. Thorotrast pene- 
trated 2-4 cm. in 4 cases and g cm. in one 
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case. The terminal 1o to 15 mm. of the 
duct parallels and corresponds in size with 
the filamentous intraduodenal portion of 
the common duct. Beyond this constric- 
tion, the duct broadens to a width of 2-4 
mm. It then swings slightly to the left 
and upward before extending transversely 
to the left through the length of the pan- 
creas, 12 to 16 cm. 

The extent of the reflux up the intra- 
hepatic ducts and into the pancreatic duct 
and also the readiness of passage of ma- 
terial into the duodenum probably depend 
on numerous factors such as miscibility, 
viscosity and quantity of radiopaque ma- 
terial, rate and pressure of injection, size, 
patency and anatomical relation of the 
ducts and the resistance encountered at 
the terminal sphincter. Radiopaque media 
miscible with bile, such as thorotrast and 
hippuran, will extend farther into the 
hepatic ducts than an iodized oil. 

The anatomical relation of the pancre- 
atic duct with the duodenum, choledo- 
chus, ampulla and terminal sphincteric 
mechanism must play a large réle in deter- 
mining whether or not there is a reflux into 
the pancreatic duct. Giordano and Mann 
have summarized the various anatomical 
studies made on the relation of the open- 
ings of the common and pancreatic ducts 
to each other, to the ampulla and to the 
duodenum. Their analysis of 200 cases ob- 
served by them is quite representative. 
In 31 per cent, the pancreatic and com- 
mon ducts opened separately into the duo- 
denum and in 4 per cent the duct of Wir- 
sung was absent, which would allow no 
possibility of a reflux from the ampulla 
into the pancreatic duct in 35 per cent of 
cases. In 45 per cent, the ampulla was less 
than 2 mm. long and in 20 per cent the 
ampulla was 3 to 10 mm. long with an 
average diameter of 2.5 to 3.5 mm. In 
many cases, there was no sphincter about 
the ampulla to give sufficient retention to 
allow reflux. They estimated that only 3.5 
per cent of cases showed an anatomical re- 
lation which would predispose to reflux. 
Gage showed in 1879 that in the cat many 
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thin folds are directed distally about the 
openings of the ducts forming a valve-like 
terminus which also tends to inhibit reflux. 

Cotte has believed visualization of the 
pancreatic duct to be of no diagnostic 
significance. Mirizzi considers reflux into 
the pancreatic duct a definite sign of spasm 
at the sphincter even though the injected 
material passes into the duodenum. Robins 
and Hermanson found filling of the pan- 
creatic duct with hippuran in 4 of 25 im- 
mediate cholangiograms and_ reported 
chronic pancreatitis in these cases at opera- 
tion. In our series of 56 cases, the pancreat- 
ic duct filled in 1 immediate and in 4 de- 
layed cholangiograms. Only 1 (see Figs. 44 
and B) of the 5 cases showed evidence of 
induration in the pancreas; all 5 had chole- 
lithiasis and 3 had stones in the common 
duct. 

Ne believe that filling of the pancreatic 
duct indicates a close relation between the 
openings of the pancreatic duct and com- 
mon bile duct at the ampulla of Vater, as- 
sociated with slightly more than usual 
pressure in the ampulla. Whenever pres- 
sure in a common ampulla is raised above 
the resistance offered at the outlet of the 
pancreatic duct, reflux can be expected. 
Giordano and Mann have shown that the 
secretory pressure of pancreatic juice 
ranges from 100 to 300 mm. of water. 
Rapid or forceful injection of a moderately 
large quantity of material will produce an 
increase in pressure and, according to 
Mirizzi, a sphincteric spasm; each of these 
mechanisms promotes filling of the intra- 
hepatic and pancreatic ducts. Filling of the 
pancreatic duct is an ill omen in cholangiog- 
raphy because a transient, mild, acute 
pancreatic necrosis often follows (see ““Com- 
plications’’). For this reason we agree with 
Mirizzi that reflux into the pancreatic duct 
in an immediate cholangiogram is an indi- 
cation for choledochostomy. 


Spasm of the Sphincter of Oddi. The ex- 


istence of a sphincter at the lower end of 
the common and pancreatic ducts was first 
demonstrated in the cat by Gage in 1879. 
The classical work of Oddi in 1887 


estab- 
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lished the presence of such a sphincteric 
mechanism in man and numerous species 
of animals, although variations in de- 
velopment were common. He believed this 
sphincter functioned to allow the inter- 
mittent discharge of bile into the duode- 
num. He showed that spasm of the sphinc- 
ter could be produced by stimulation of 
the vagus peripherally, and demonstrated 
that it was capable of resisting a pressure 
as high as 50 mm. of mercury in some 
cases. Oddi, in his first communication, 
suggested that serious derangements of this 
sphincter might result from local reflux ir- 
ritation or psychic influences and thereby 
produce jaundice and other clinical syn- 
dromes. 

Westphal demonstrated that a second 
sphincteric mechanism existed distally 
about the papilla of Vater in the rabbit and 
guinea pig. Lueth confirmed the existence 
of such a sphincter in the dog and found it 
capable of withstanding a pressure of 20 to 

30 mm. of water or about one-third to 
one-sixth of the total resistance en- 
countered at the choledochal sphincter. 
Giordano and Mann have found the am- 
pullary sphincter in man to be variable, 
being well developed in some cases and 
poorly developed in others. 

The nervous control of the choledochus 
sphincter has been studied by Oddi, Archi- 
bald, Westphal and Lueth. Westphal re- 
ported that stimulation of the splanchnics 
in rabbits and guinea pigs produced con- 
traction of the sphincter of the papilla, re- 
laxation of the antral sphincter about the 
lower common duct and relaxation of the 
gallbladder. This would represent what 
Westphal chooses to call an “‘atonic dys- 
kinesia,” probably associated with a mild, 
continuous heavy aching sensation in the 
epigastrium. The effects of stimulation of 
the vagus distally varied with the intensity 
of a current. A weak stimulus produced the 
physiological response of contraction of 
the gallbladder, relaxation of the papilla 
and peristalsis of the antral sphincter. A 
strong stimulus produced contraction of 
the gallbladder and rapid peristalsis of the 
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sphincter or a continuous spasm. He would 
call this latter response a “hyperkinetic 
dyskinesia” and reports its experimental 
production in man by pilocarpine after in- 
gestion of olive oil with production of a 
colicky pain from simultaneous contraction 
of gallbladder and choledochus sphincter. 
Ivy and Sandblom reported spontaneous 
cessation of flow of bile into the duodenum 
in man and the production of severe co- 
licky pain by stimulation of the gallbladder 
with cholecystokinin during this period. 
Relief occurred within ten minutes after 
giving magnesium sulphate. Cholecystog- 
raphy subsequently showed normal con- 
centration and emptying of the gallbladder 
in this individual. 

The occurrence of spasm of the sphinc- 
teric mechanism cannot be doubted but 
the exact incidence and importance of 
spasm are difficult to evaluate. Primary 
spasm without associated cholecystitis 
must be rare, although spasm secondary 
to biliary disease and operative trauma 
has been shown by us to be not uncommon. 
In our series of 56 cholangiograms, a 
questionable’ spasm was encountered in 2 
cases and a definite sphincterismus in 6 
cases. In the questionable group we have 
listed 2 cases in which the quantity of in- 
jection may have been inadequate. In the 
definitely spastic group, there were 2 cases 
in which only a trickle of opaque medium 
passed into the duodenum at the initial 
injection and 2 cases in which the opaque 
medium did not enter the duodenum di- 
rectly but began to enter after an interval 
of fifteen minutes in one cases and after 
three hours in the second case. In the 
other 2 patients a prolonged, apparently 
noncalculous obstruction was interrupted 
suddenly, probably due to postoperative 
edema plus spasm. In one case, which will 
be recounted, an obstruction of fourteen 
days’ duration was promptly relieved by 
nitroglycerin and in another case a block- 
ade of sixty days’ duration was relieved 
directly following the injection of 40 c.c. of 
lipoiodine into the common duct by way of 
an external biliary fistula. Rouneaux has 
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reported a similar relief of obstruction by 
injection of lipiodol. 


Case (Nebr. Meth. Hosp. No. 114825). Mrs. 
S. E., housewife, aged forty-one, gave a history 
of recurrent attacks of nausea, vomiting and 
biliary colic with occasional jaundice inter- 
mittently for eight years. Operation on June 
27, 1936, revealed dense adhesions about a 

gallbladder containing seven 


thick-walled 
stones. The common duct was about twice 


Fic. 2. Case 1. Closure at the distal end of the com- 
mon duct persisting fourteen days after operation, 
apparently due to spasm, relieved ten minutes 
after giving 1/100 grain of nitroglycerin. 


normal size, contained four stones 5 mm. in 
diameter and there was increased resistance to 
the passage of a sound through the sphincter. 
There was no unusual induration through the 
head of the pancreas. 

Following operation, bile continued to flow 
from the tube and from the sinus after removal 
of the tube, and the stools were persistently 
acholic. Repeated cholangiograms showed no 
passage into the duodenum and no filling de- 
fect was suggested in the common duct. Assum- 
ing that obstruction was due to spasm 1/200 


grain atropine sulphate was given twice 
daily from July 3 to 11, without relief. 
On April 12, 1936, the initial cholangiogram 


(Fig. 2) showed no passage into the duodenum. 
Nitroglycerin gr. 1/100 was placed beneath 
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the patient’s tongue and the second film was 
exposed ten minutes later. The obstruction 
had been released and thorotrast flowed freely 
into the duodenum. The drainage of the bile 
ceased and the stools became normal. 


A cholangiogram showing an obstruction 
at the lower end of a normally long com- 
mon duct and a smooth, funnel-shaped, 
anatomical narrowing without evident 
filling defects is suggestive of spasm of the 
choledochus sphincter. In severe, long- 
standing cases, there may be a slight dila- 
tation of the biliary ducts, although dila- 
tation is suggestive of an organic obstruc- 
tion. A diagnosis of spasm is strengthened 
by operative findings of no stones in the 
common duct, no induration through the 
head of the pancreas and an unusual tight- 
ness at the lower end of the common duct 
allowing passage of a sound with difficulty. 
Relief of the obstruction by amy] nitrite or 
nitroglycerin is a definite indication of 
spasm. According to Westphal, the physio- 
logical syndrome just described would re- 
sult from vagal stimulation. Spasm_in- 
duced by splanchnic stimulation should 
close only the ampullary sphincter with 
shunting of the injection off into the pan- 
creatic duct. This mechanism is the basis 
for Mirizzi’s conclusion that reflux into the 
pancreatic duct is evidence of sympathi- 
cotonia or splanchnicstimulation. The work 
of Leuth and of Mann and Giordano shows 
that the resistance of the ampullary 
sphincter is normally 20 to 130 mm. of 
water and the resistance of the pancreatic 
sphincter is 300 to 500 mm. of water. Ac- 
cording to the report of Westphal, a 
sympathicotonia would raise resistance at 
the papilla and lower resistance at the 
entrance into the pancreatic duct. 

There is much individual variation in 
the occurrence of sphincteric spasm sug- 
gesting that it is dependent on the sym- 
pathetico-parasympathetic balance in the 
autonomic nervous system as well as on 
the various incident stimuli. Sudden pres- 
sure on the gallbladder, or distention of 
the cystic duct may produce spasm at the 
sphincter. Mann and Giordano showed 
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hypertrophy of the sphincter in a case of 
cholecystitis and in a case of duodenal ul- 
cer. Strauss reported the association of 
duodenitis and sphincteric spasm in a 
group of cases. Archibald induced spasm 
by painting the ampulla with weak acid. 
McGowan, Butsch, and Walters have con- 
firmed the report of Kitakoji that mor- 
phine provokes contracture of the sphinc- 
ter. Both morphine and trauma are doubt- 
less factors in the postoperative occurrence 
of spasm. In our series, spasm was thought 
to occur in 30 per cent of the cases with 
common duct stones and in 8 per cent of 
cases of cholecystitis without stones in the 
common duct. Walters reports that about 
30 per cent of cases have colic following 
removal of the T-tube from the common 
duct, which may be due to residual edema 
and spasm. 

Inflammation of the Sphincter of Oddi. 
The sphincter may in some cases be 
thickened and fibrosed as a result of inflam- 
mation. Mirizzi and Walters have recog- 
nized this entity. Dilatation of the com- 
mon duct without evidence of stones 
should lead one to suspect an inflammatory 
narrowing at the lower end of the duct, 
particularly if there is a history of pain 
rather than jaundice. The obstruction is 
not relieved ~ amyl nitrite. Mirizzi re- 
ports one case relieved by section of the 
papilla of Vater. 

Pancreatitis. Boyd recognizes three enti- 
ties of interest in cholangiography which 
are commonly grouped under the term 
pancreatitis: (1) acute pancreatic necrosis 
or acute hemorrhagic pancreatitis due to 
autodigestion of the pancreas by activa- 
tion of trypsinogen which will be con- 
sidered later; (2) chronic interlobular pan- 
creatitis, with fibrosis, probably at times 
due to retention of pancreatic secretion, 
and (3) edema of the pancreas secondary 
to infection of the biliary passages. In case 
induration of the pancreas promptly sub- 
sides after relief from the biliary infection 
he would consider the reaction primarily 
edema. In his opinion, the surgeon often 
reports an induration through the head of 
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the pancreas as a “pancreatitis” when it 
may be only a lymphedema. The occur- 
rence of lymphedema lends some support 
to the contention of Deaver that the in- 
fective agent in pancreatitis usually travels 
from the biliary tract to the pancreas by 
the lymphatics. 

The lumen of the common duct may be 
narrowed in the subacute stage by the sur- 
rounding edema and in the more unusual 
case of chronic pancreatitis by the sur- 
rounding fibrosis. In case of stenosing pan- 
creatitis, Mirizzi reports that the cystic 
duct becomes dilated early. The lower end 
of the common duct shows an irregular, 
tapered narrowing through its intrapan- 
creatic portion while the suprapancreatic 
portion is dilated in proportion to the re- 
sistance encountered distally (see Case v1, 
Fig. 7). The extreme distal end of the duct 
is often bluntly occluded. A stone may be 
incarcerated at the distal end or held in 
the dilated duct above the zone of stenosis. 
Berard and Mallet-Guy report that peri- 
stalsis in the common duct is absent in 
chronic pancreatitis. 

Mirizzi records 3 cases of stenosing pan- 
creatitis and one case of inflammation of 
the sphincter of Oddi in a series of 91 pa- 
tients. Walters finds chronic stenosing 
pancreatitis to be the second most com- 
mon cause of obstructive jaundice. He em- 
phasizes the importance of prolonged com- 
mon duct drainage for six to eight weeks 
and the frequency with which the stenosis 
spontaneously opens, probably by reduc- 
tion of edema with cessation of drainage. 
Cholangiography provides a means of ob- 
serving the gradual lengthening of the duct 
and opening of the stenosis. It is often dif- 
ficult clinically and at operation to dif- 
ferentiate carcinoma of the head of the 
pancreas from a stenosing pancreatitis. In 
such a case, it is best to drain the common 
duct. 

It is difficult to evaluate the importance 
of reflux of bile into the pancreatic duct as 
a causative agent in chronic pancreatitis. 
Walters in 1935 reported reflux of brominol 
up the pancreatic duct in 2 cases of chronic 
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pancreatitis, and we have already referred 
to the preliminary report of 4 similar 
cases by Robins and Hermanson. In our 
series of § cases of pancreatitis, only one 
showed reflux into the pancreatic duct, 
whereas 4 showed reflux into the pancreatic 
duct without induration of the pancreas. 

Acute Pancreatic Necrosis. It must be 
admitted that an anatomical and physio- 
logical mechanism which permits reflux of 
bile into the pancreatic duct predisposes 
to the development of an acute pancreatic 
necrosis under certain conditions as main- 
tained by Opie, Archibald and Stucker. 
Opie showed that reflux was occasionally 
due to a small stone obstructing the papilla. 
Archibald produced reflux experimentally 
after producing spasm of the papilla. 
Stucker believed dyskinesia to have pre- 
ceded acute pancreatic necrosis in 10 of 48 
cases. Mann and Giordano have shown, 
however, that these conditions are rarely 
encountered and that the majority of cases 
of acute pancreatic necrosis cannot be ex- 
plained by this mechanism. The secretory 
pressures of the liver and pancreas are 
about equal, making physiological reflux 
unlikely. Normal bile does not activate 
trypsinogen, when introduced into the 
pancreatic ducts under physiological pres- 
sure, although activation may result from 
infected bile or exertion of pressure suf- 
ficient to tear the pancreas. Deaver be- 
lieved that activation of trypsinogen could 
be produced by bacteria present within 
the pancreas. Others believe that activa- 
tion results from duodenal regurgitation. 
It appears that no one mechanism is ade- 
quate to explain all cases of pancreatitis. 

There are no particular cholangiographic 
findings to be discerned in acute hemor- 
rhagic pancreatitis other than possibly 
some narrowing and the wavy undulations 
described by Aimé and Mallet-Guy as ex- 
aggerated peristaltic waves. The reflux of 
opaque material into the pancreatic duct 
indicates that a pathway is available in 
that particular patient for the precipita- 
tion of an acute pancreatic necrosis during 
their postoperative course. This matter will 
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be discussed further under ‘‘Complica- 
tions.” 

Stricture of the Common Duct. Stricture 
usually occurs near or slightly below the 
level of the entrance of the cystic into the 
common duct. It occurs most frequently as 
a postoperative contracture. If stenosis is 
quite complete, pronounced dilatation of 
the proximal ducts may occur with a nar- 
row and distorted outline or absent filling 
of the duct distally. The course of the duct 
is often drawn to one side by surrounding 
adhesions. The distortion of the duct due 
to buckling by a drainage tube may closely 
resemble a moderate degree of stricture. 
Walters finds stricture the fourth in order 
of frequency among causes of obstruction 
in the common duct. 

Congenital atresia of the biliary ducts 
is a rather infrequent occurrence. In case 
the common duct is thread like, poorly de- 
veloped and collapsed, the primary ob- 
struction is very probably above in the 
hepatic ducts and the condition is nearly 
hopeless. We encountered this situation in 
one infant. In the much rarer case of a 
dilated duct occurring in a case of con- 
genital jaundice, the atresia is doubtless at 
the lower end and corrective measures are 
to be considered. Saralegui reports a case 
of the latter type. 

Carcinoma in the Head of the Pancreas. 
Carcinoma of the pancreas ranks third in 
frequency among causes of obstructive 
jaundice. Its occurrence in 4 cases among 
our group of 56 patients is disproportion- 
ately high. According to Stout, 92.5 per 
cent of cancers in the pancreas occur in the 
head. The tumor usually begins about the 
ampullary region and progressively ob- 
structs the common duct from below up- 
ward by external pressure. According to 
Courvoisier’s law, obstruction within the 


duct, as by a stone, leads to a shrunken 
gallbladder with thick walls whereas ob- 
struction due to pressure from without re- 
sults in a thin-walled, dilated gallbladder. 

There has been little written on cho- 
langiography in carcinoma of the pancreas 
although the appearance is very striking. 
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Filling through the lower segment of the 
common duct is abruptly absent with no 
passage of opaque material into the duo- 
denum in the jaundiced patient. The 
patent proximal portion of the duct is 
enormously dilated, measuring 20 to 40 
mm. in diameter in our 4 cases. It is rare 
that the common duct becomes more than 
2 cm. in diameter due to obstruction by 
calculi. The lower end of the common duct 
is usually cut off abruptly and often 
transversely rather than in a tapering or 
funnel-shaped pattern such as occurs with 
an inflammatory reaction in the head of 
the pancreas. The cystic duct usually be- 
comes greatly widened. The gallbladder 
becomes enormously distended unless 
bound by old adhesions or blocked by oc- 
clusion of the cystic duct. The terminal 
intrahepatic ducts usually fill better in 
carcinoma than in cholangitis but show 
slightly less dilatation. In cholangitis, the 
thick, purulent bile retards entrance of the 
injected material and the infectious proc- 
ess appears to add to the damage and 
cholangiectasia of the terminal ducts. 
Occasionally the density of a soft tissue 
mass through the region of the head of the 
pancreas can be discerned. The barium 
meal will frequently show displacement of 
the duodenum to the right, forward 
even backward. The wall of the duodenum 
may be invaded, fixed and its lumen nar- 
rowed. The prepyloric region of the stom- 
ach may be displaced upward and pressed 
upon by the tumor mass which is by that 
time often palpable. The classical history 
of indigestion, nausea, dull pain, deepen- 
ing jaundice, loss of flesh and cachexia is 
well known, although colic-free, progres- 
sive jaundice may also result from inflam- 
matory reaction, stricture or a silent stone. 
The following case of carcinoma in the 
head of the pancreas demonstrates many 
of the characteristic _e of this lesion. 
Case 11 (Univ. Hosp. No. 52215). Mrs. S. S., 
housewife, aged sixty-eight, gave a history of 
gallbladder trouble for many years with recent 
development of vomiting and jaundice. Icterus 
index was 300. Operation revealed a large gall- 
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bladder containing one stone. The common 
duct was enormously dilated. The head of the 
pancreas was enlarged and firm. The common 
duct could not be probed. A cholecystostomy 
was done and a cholangiogram made at the 
bedside, which showed no open communication 
from the gallbladder into the biliary ducts 
although about 6 ounces of the bile later 
drained daily, showing that the duct was not 


entirely occluded. The patient died on the 


Transverse obliteration of the distal 
choledochus, and enormous dilatation of the proxi- 
mal choledochus and gallbladder due to carcinoma 
in the head of the pancreas. 


Case I. 


Fic. 


fourth postoperative day and a post-mortem 
cholangiogram with bismuth oxychloride 
—e the cystic duct patent at this time 

Fig. 3). The gallbladder measured 5 X10 cm., 
te common duct was 40 mm. in diameter and 
each main hepatic duct was Io to 15 mm. in 
diameter. The intrahepatic ducts showed rela- 
tively less dilatation than the larger ducts. 
The retroduodenal portion of the common 
duct was abruptly and transversely occluded. 
No filling defects were evident. An increase in 
soft tissue density was suggested between the 
gallbladder and common duct. 


Stone in the Common Duct. By far the 
most frequent cause of obstruction of the 
common duct is the presence of stones. 
Lahey reports that 21 per cent of patients 
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with gallbladder disease who come to 
operation at his Clinic show stones in the 
common or hepatic ducts when the ducts 
are explored in 42.5 per cent of all cases. 
At the time when the ducts were explored 
in only 15.5 per cent of all cases, the inci- 
dence of discovery of stones in the ducts 
was only 8.4 per cent, which leads Lahey 
to believe that stones in the duct are fre- 
quently unrecognized and even unsus- 
pected. Failure of biliary tract surgery is 
most frequently due to unrecognized cal- 
culi in the common or hepatic ducts. This 
error is often due, as Lahey emphasizes, 
to lack of adequate exploration of the 
ducts, although not infrequently the ducts 
have been palpated, scooped, sounded and 
flushed by a thoroughly competent sur- 
geon. Judd, in reporting a group of 1,608 
cases with common ducts stones, stated 
that 2.5 per cent returned for the removal 
of more stones. 

Reference has already been made to the 
cholangiographic demonstration of calculi 
which had been overlooked at operation 
under the contributions of Cotte and of 
Walzel. Saralegui, in 1934, reported 5 
such cases, and additional cases have been 
recorded by Mirizzi, Chiray, and other 
workers. We have shown stones in the 
common duct postoperatively in § cases, 
each patient having been operated on by a 
different surgeon. Cholangiography makes 
its greatest contribution to the surgeon 
by the demonstration of otherwise unrecog- 
nized calculi. Immediate cholangiography 
at the operating table is preferable because 
it makes removal directly possible, thereby 
avoiding a second operation. 

Mirizzi apparently routinely uses cho- 
langiography in all biliary cases during 
operation. We believe that signs and symp- 
toms suggestive of disease in the common 
duct always warrant cholangiography but 
do not necessarily advise its routine em- 
ployment in other cases. Lahey reports 
that the operative mortality is increased 
from 4 per cent with simple cholecystec- 
tomy to 13.3 per cent in those cases which 
required common duct surgery. A simpler 
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and less traumatizing method of examina- 
tion would be more routinely applicable 
and allow earlier and easier recognition of 
cases warranting surgical exploration of 
the ducts. Induration of the pancreas, ad- 
hesions and adiposity increase the dif- 
ficulties and dangers of exploration of the 
ducts. 

Signs and symptoms suggestive of dis- 
ease in the common duct have been tersely 
summarized by Allen. He divides the find- 
ings into a preoperative and an operative 
group. We add a postoperative group. 

A. Preoperative: 

1. Jaundice, present or past. 

2. Chills and fever following epigastric 
pain. 
Frequently recurrent attacks of biliary 
colic. 

4. Severe nausea, associated 

tacks of typical pain. 

5. Gallstones found in the stools. 

B. Operative. 

. Small stones or sand within the gall- 
bladder. 

Palpable stones within the ducts. 
Contracted gallbladder indicating long- 
standing infection. 

4. Dilated cystic and dilated common 

duct. 

5. Thickening in the head of the pan- 

creas. 

6. Cholangitis. 

>. Gallbladder without stones with a 

history suggesting disease in the biliary 
tract. 
c. Postoperative. 

1. Continued drainage of bile from tube 

or fistula. 

2. Continuation or recurrence of symp- 

toms listed under a. 


ws 
. 


with at- 


Judd, in his review of the symptoma- 
tology in 1,608 cases of gallstones in the 
common duct, finds that pain was the 
most constant symptom, 80 per cent with 
colic, 17 per cent with a dull pain and 2.4 
per cent without pain. A history of jaun- 
dice was obtained only in 73.4 per cent of 
cases. Two and one-half per cent of 72 
cases presented a biliary fistula following 
previous operation. A history of sepsis was 
given in 37 per cent. At operation there was 
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an induration through the head of the 
pancreas in 26 per cent and cholangitis in 
4.2 per cent. 

The roentgenographic signs of stone in 
the common duct have been divided by 
Mirizzi into essential and accessory find- 
ings. The essential findings are filling de- 
fects of various contours and densities. A 
fairly large calculus in intimate contact 
with a lateral wall of the duct will give a 
clear-cut mural defect which may be 
hemispherical or U-shaped. A stone in con- 
tact with the anterior and posterior wall 
and surrounded laterally will produce a 
punched-out, facetted or spherical defect 
(Fig. 44). A stone blocking the lower end 
of the duct may give a hemispherical or 
cresentic, halfmoon-shaped filling between 
its exposed border and the duct wall (Fig. 
54). The smaller the stone in proportion 
to the size of the duct, the more indistinct 
its demonstration becomes. An increasingly 
hazy areola surrounds the periphery of the 
shadow as the disproportion increases. A 
linear grouping of relatively large stones 
may block out an entire segment of the 
duct (see Fig. 44). A series of smaller 
stones may appear as a string of radio- 
lucent nuclei. Relatively small calculi in a 
large duct may give only a shaded zone in 
the duct shadow and require excellent 
roentgenograms, with no movement by 
breathing or peristalsis for their demon- 
stration. Small calculi at the lower end of 
the common duct may give a haziness of 
contour replacing the normally clear-cut 
detail and filiform diameter of the sphinc- 
teric region. Stones in the hepatic ducts 
are not always shown (see Fig. 6) due to 
the frequently poor filling of these ducts 
and difficulty in the recognition of obstruc- 
tion to one of the many intrahepatic 
branches. Roentgenograms usually fail to 
demonstrate bile sand and minute calculi, 
and the uncertainty of exclusion of small 
calculi increases as the size of the ducts 
increases. 

The accessory signs of stone in the com- 
mon duct are merely those findings which 
indicate some obstruction at the lower end 
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of the biliary tract. Dilatation of the biliary 
ducts and particularly of the intrahepatic 
ramifications suggests obstruction due to 
calculus or inflammation. In our series of 
1g patients with stone in the common duct, 
the diameter varied from 8 to 22 mm., 
averaging 14 mm. In a group of 22 cases 
with cholecystitis with calculi but without 
stones in the choledochus, the diameter 
varied from 4 to 10 mm., averaging 7 mm. 
The dilatation of the ducts may have been 
caused by previous passage of a stone, in- 
duration in the head of the pancreas and 
spasm of the sphincter. The common duct 
in 3 cases with cholecystitis without cal- 
culi was 4 to § mm., or essentially normal, 
in diameter. The obstruction to, or the 
slow entrance of, radiopaque material into 
the duodenum may be due to a stone, in- 
flammatory narrowing or spasm of the 
sphincter. Repeated cholangiograms may 
eventually show a stone in cases of un- 
solved obstruction. Penetration of radio- 
paque medium into the pancreatic duct of 
Wirsung is significant of a certain ana- 
tomical relation and delayed egress from 
the ampulla of Vater, as previously dis- 
cussed. It is rarely due to a small calculus 
blocking the papilla. Opie has recorded 
this condition and Mirizzi shows the cho- 
langiogram of a case. 

Cholangiography at the operating table 
in the following case shows rather bizarre 
filling defects in the biliary ducts due to a 
chain of stones and later, following removal 
of calculi, a clear filling of the ducts. Re- 
flux into the pancreatic duct occurred 
without complications. The induration 
through the head of the pancreas observed 
in this one case was very probably unre- 
lated to the pancreatic reflux, doubtless 
being secondary to the inflammatory dis- 
ease of the biliary tract. 


Case 11 (Univ. Hosp. No. 53253). B.M.,male, 
barber, aged forty-four, entered complaining of 
epigastric fullness after meals for ten years, re- 
current attacks of epigastric colic radiating to 
the right scapula, jaundice and loss of 20 Ib. 
during the previous five weeks. 

Operation on January 30, 1936, under panto- 


caine spinal anesthesia showed a small, thick- 
walled adherent gallbladder. The head of the 
pancreas was indurated. A cholangiogram (Fig. 
44), using thorotrast introduced into the 
common duct at the operating table, showed 
an absence of filling through the main hepatic 
ducts and upper third of the common duct. 
The distal common duct was dilated to 14 mm. 
in diameter and contained a triangular filling 
defect 8 mm. in size. There was reflux into the 
pancreatic duct and slow passage into the 
duodenum. Nine facetted calculi, 5 to 10 mm. 
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easy roentgenographic demonstration of 
calculi which were not discovered by ex- 
ploration until the third operation. The 
second and third operations done on this 
patient could have been avoided by cho- 
langiography during the first operation. 
The complication of jaundice and sepsis 
invited by removal of drainage tubes from 
a duct containing filling defects is demon- 
strated. The return of the ducts to a more 
normal size within a few days after re- 


Fic. 4. Case 11. 4. Stone in the distal choledochus with broken filling through the hepatic and proximal duct 
due to a chain of calculi. B. Postoperative cholangiogram shows ducts clear. Note reflux into pancreatic 


duct. 


in diameter, were removed from the common 
and hepatic ducts and a probe was passed into 
the duodenum with difficulty. 

A postoperative cholangiogram (Fig. 48) on 
February 1, 1936, showed clear filling of the 
biliary tree with no residual defects. There was 
thought to be slight upward extension of the 
narrowing about the lower end of the common 
duct, possibly due to postoperative edema. 
Pancreatic reflux showed that duct to be of 
normal size and the sphincteric region was 
clearly shown. The patient complained of no 
pain during or following injection and showed 
no subsequent rise in temperature to suggest 
even mild pancreatic necrosis. Convalescence 
was uneventful. 


The following case demonstrates the 


moval of the obstruction as reported by 
Thorlakson and McMillan is well shown. 

Case iv (Univ. Hosp. No. 53231). Mrs. 
M. Mc., housewife, aged fifty-five, giving a 
history of “indigestion” for years and recurrent 
attacks of pain, chills and septic fever associ- 
ated with dark urine and pain in the back. 
Operation on April 30, 1936, revealed a small, 
thick-walled, densely adherent gallbladder con- 
taining one stone. The common duct was 
dilated to the size of the small intestine. No 
stones were found in it and the duct was 
drained. 

A lipoiodine cholangiogram (Fig. 5.7) made 
six days after operation showed the common 
duct 2 cm. in diameter with one facetted fil- 
ling defect in the common hepatic duct about 
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8 mm. in diameter, a second defect above the 
sphincter about 10 mm. in diameter, and a 
third smaller shadow just superior to the latter 
shadow. At a second operation on May 26, 
1936, the common duct was reopened near its 
junction with the duodenum but no stone was 
found. 
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half previous size with no evident filling de- 
fects (Fig. 5B). 


In the next case, cholangiography at the 
operating table, even if done through the 
drainage tube prior to closing the abdo- 
men, would have demonstrated two large 


Kic. 5. Case 1v. 4. Stone in the common hepatic duct with a small and large stone in the distal choledochus 
previously overlooked at operation; lipoiodine was the opaque medium used. B. Cholangiogram made 
seven days after operation shows the ducts clear and reduced in size; hippuran was the opaque medium 


used. 


The drainage tubes were removed, following 
which the course became recurrently septic. 
A second and third cholangiogram using 30 
c.c. of lipoiodine showed the filling defects 
variable in position but persistently present, 
with delayed passage into the duodenum. 

Directly following a cholangiogram by way 
of the fistula, on July 8, 1936, two large stones 
8 mm. and Io mm. in diameter, and one small- 
er stone were removed from the common duct. 
A fourth cholangiogram made seven days 
later showed the ducts reduced to about one- 


calculi which remained unrecognized after 
surgical exploration. It is questionable 
whether or hot the smaller stones in the 
hepatic ducts would have been definitely 
discerned roentgenologically since they 
were evident in one film and not shown in 
the other films. 


Case v (Clarkson Hosp. No. 58276). Mrs. 
A. C., housewife, aged fifty, gave a history of 
recurrent attacks of pain and colic in the 
right upper quadrant with chills, fever and oc- 
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Fic. 6. Case v. Two facetted stones nestled together 
in distal choledochus and two stones faintly out- 
lined in hepatic duct; hippuran was the opaque 
medium used. 


casional jaundice. Operation on July 23, 1936, 
showed an adherent thickened gallbladder and 
a dilated common duct. About thirty stones 
varying in diameter from 2 to 8 mm. were 
scooped and flushed from the common and 
hepatic ducts with free passage of a probe into 
the duodenum. The patient was dismissed on 
the tenth day and returned a month later with 
persistent seropurulent drainage and com- 
plaining of two attacks of colic since operation. 

A cholangiogram (see Fig. 6) following in- 
jection of 40 c.c. of hippuran through the 
drainage tube clearly showed a filling defect 
about 10X14 mm. in size in the dilated chole- 
dochus just above the sphincter. Two hazy, 
shaded spots about 6X8 mm. in size were out- 
lined in the common hepatic duct in one roent- 
genogram and were not evident in the other 
films. A trickle of hippuran passed into the 
duodenum. A second exploration was very dif- 
ficult due to dense adhesions. The common 
duct could not be isolated. Post-mortem exami- 
nation showed the common duct wall 7 mm. in 
thickness. Two facetted calculi, 8 mm. and Io 
mm. in diameter, were nestled at the distal end 
of the common duct and two other calculi 
about 6 mm. in size were present in the hepatic 
ducts. 
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The following case demonstrates the 
cholangiographic findings in a case of pan- 
creatitis and the uncertain recognition of a 
small calculus. 


Case vi (Univ. Hosp. No. 54900). Miss 
J.S., housewife, aged fifty-five, gave a history 
of cholecystectomy three years previously 
with relief of symptoms until two weeks prior 
to entry when she suffered from acute pain in 
the right upper quadrant and vomiting but no 
definite icterus. 

A cholangiogram with 20 c.c. of hippuran 
made during operation on October Ig, 1936, 
showed dilatation of the common hepatic duct 
and upper choledochus to a diameter of 2 cm. 
with a tapered, relative narrowing of the distal 
half of the common duct (Fig. 7). The distal end 
was rather bluntly closed. A small mural 
filling defect was present along the right lateral 
wall of the duct. A small friable calculus meas- 
uring about 3X6 mm. was removed from the 
common duct. Head of the pancreas was hard 
and about 4 cm. in thickness. A postoperative 
cholangiogram made three days later showed 
the distal end of the duct freely patent, with 30 
per cent decrease in size of the ducts. 


Other Filling Defects. The roentgenologist 
must bear in mind the possibility that 


Case vi. Pancreatitis with small 
stone in the choledochus. 


Fic. 7. 
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ductal filling defects may be due also to 
blood clots and mucous plugs. The non- 
calculous defect is usually more wavy and 
undulating in contour but in general it 
cannot be differentiated from a stone. 

Obstruction of the Cystic Duct. At- 
tempted injection of the biliary tract by 
way of the gallbladder occasionally ap- 
pears to show an obstruction of the cystic 
duct when in reality the duct is relatively 
patent and capable of draining some bile, 
as pointed out in Case 11. The importance 
of longitudinal traction on the gallbladder 
to promote passage through the cystic 
duct when injecting through the gall- 
bladder for immediate cholangiography 
has been discussed. It may be that exer- 
tion of sudden pressure in the gallbladder 
may at times produce spasm of a supposed 
sphincter about the neck of the: gall- 
bladder in some instances. We have ob- 
served gradual opening of the cystic duct 
in one patient over a period of days during 
common duct drainage, which suggests the 
subsidence of inflammatory edema. The 
cystic duct was obstructed by a calculus in 
4 cases and by a carcinoma of the common 
bile duct in one case. 

A valve-like obstruction of the cystic 
duct by a mucous plug occurred in one 
patient postoperatively. Secretions of the 
gallbladder and entering bile were unable 
to leave by the cystic duct and gave a con- 
tinued drainage from the old cholecystos- 
tomy wound. 


Case vit (Clarkson Hospital). L. B., male, 
farmer, aged fifty-six, entered with slight inter- 
mittent biliary drainage from an _ external 
fistula following a cholecystostomy done else- 
where four months previously. A cholangio- 
gram made following injection of 60 c.c. of 
lipoiodine into the fistula, showed a spiral fill- 
ing defect through the cystic duct and neck of 
the gallbladder, of uncertain origin (Fig. 8). 
No calculi were discerned. Operation revealed 
a long, well-organized, bile-stained mucous 
plug anchored to the wall of the cystic duct. A 
cholecystectomy was done and convalesence 
was uneventful. 


Postoperative Check-up Examination. The 


Exploration of the Biliary Ducts by Cholangiography $59 


Fic. 8. Case vu. Comma-shaped defect in filling at 
the neck of the gallbladder due to a plug of mucus; 
spiral valves of Heister along the cystic duct. 


use of cholangiography to demonstrate 
patency of the common duct and absence 
of filling defects prior to removal of drain- 
age tubes has been demonstrated by 
Walzel, Cotte, Ginzburg and Benjamin, 
Gabriel, Overholt, Walters and others. Our 
own experience in Cases Iv and v attest its 
value. Tubes should not be removed in the 
absence of free passage into the duodenum, 
nor in the presence of a filling defect in the 
common duct. The patency of anastomoses 
between the gallbladder or biliary duct 
and the duodenum or stomach can be 
readily demonstrated by cholangiography. 
We were able to demonstrate a failure in 
completion of anastomosis between the 
gallbladder and duodenum by this method. 
Demonstration of the site and type of ob- 
struction is a valuable guide in the selec- 
tion of the reconstructive measures or 
anastomosis indicated in the individual 
case. 

Failures in Cholangiography. Unsatis- 
factory cholangiograms can result from 
various errors including all the mistakes 
incident to roentgenography. Details which 
are clearly evident with the use of a grid 
may be obscured by scattered radiation 
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when no grid is used. We have previously 
referred to the factors of density and 
quantity of opaque medium as related to 
the size of the ducts and diluting capacity 
of the system injected. A low density in a 
small duct gives inadequate contrast. A 
dense medium in a large duct envelops and 
overshadows small filling defects which 
could be distinctly differentiated with a 
less dense, more radiolucent medium. On 
the other hand, a system of large capacity 
produces more dilution of injected ma- 
terial, and therefore requires a greater 
quantity of radiopaque material to pro- 
duce a corresponding density. A medium 
of high viscosity may show only obstruc- 
tion when a more labile medium may trav- 
erse the lumen or surround a calculus. 
Extravasation or injection of material out- 
side of the ducts may render the roent- 
genograms of novalue. Aspill on the abdom- 
inal wall or a subcutaneous pocket may 
simulate the duodenal outline. In the 
interpretation of obstruction at the cystic 
duct and sphincter one must bear in mind 
the possibility of spasm provoked by the 
pressure of injection. 


COMPLICATIONS 


The untoward symptoms which may 
follow cholangiography are pain and fever. 
We have compared the severity of reaction 
in those patients who showed pancreatic 
reflux with the reaction in those without 
reflux and find it more severe in the former 
group. Among 15 cases without reflux 
into the pancreatic duct, only one com- 
plained of pain at the time of injection and 
none of them showed additional subse- 
quent pain referable to the injection. 
Twelve of the 15 cases with postoperative 
cholangiography showed no rise in tem- 
perature, 2 showed a rise of 1° and one 
showed a rise of 3°. The peak of the rise in 
temperature usually occurred within ten to 
twenty hours and subsided after twenty- 
four to thirty-six hours. In general, the 
febrile reaction tended to be more severe 
if the patient was septic at the time of in- 
jection but may occur in previously afeb- 
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rile patients. It was no more severe or 
more common in those cases injected im- 
mediately following operation than in those 
patients injected after an interval of four- 
teen days. 

Among the § patients who showed re- 
flux into the pancreatic ducts, 3 showed no 
pain or rise in temperature although 9 cm. 
of the duct was visualized in one of these 
cases. One case showed a rise in tempera- 
ture to 102°F. after fifteen hours with a 
return to normal after thirty-six hours. He 
suffered also from severe epigastric pain 
and backache, coming on after eight to ten 
hours and lasting twenty-four hours. The 
abdomen was closed without drainage in 
one case after an immediate cholangiogram 
had shown retrojection into the pancreatic 
duct. Postoperatively the patient suffered 
from unusual pain in the epigastrium re- 
ferred to the back, and ran a fever of from 
100° to 103°F. for a week. We think this 
reaction may have been caused by pan- 
creatic reflux and believe that drainage of 
the common duct is indicated whenever 
pancreatic reflux is noted in a cholangio- 
gram done during operation. 

Pancreatic Necrosis. The effects of reflux 
into the pancreatic duct were first studied 
by Claude Bernard. He found that an acute 
pancreatic necrosis could be produced in 
dogs by injection of sweet oil into the duct. 
Mallet-Guy, in 1927, reported pain, 
nausea, vomiting and fever following a 
lipiodol cholangiogram with reflux into the 
pancreatic duct, and explained this on the 
basis of pancreatic necrosis which is an 
autodigestion precipitated by activation of 
pancreatic trypsinogen by some outside in- 
fluence. Moulonguet and Herbert (quoted 
by Chiray and Lomon) found that this 
necrosis did not develop in fasting dogs. 
Mallet-Guy and Chiray require their pa- 
tients to fast following cholangiography 
and believe reactions are greatly lessened 
with observations of this rule. Archibald 
showed that infected bile, or bile rich in 
sodium taurocholate was productive of 
pancreatic necrosis whereas normal bile 
was relatively harmless in the pancreatic 
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duct. This emphasizes the importance of 
aseptic technique in cholangiography and 
should make one cautious about making 
cholangiographic injections in patients 
with acute cholangitis. We have done so at 
times but there certainly must be some 
added risk, in our opinion. Mann and Gior- 
dano have shown that pressures above 120 
cm. of water rupture the pancreas and pre- 
cipitate a severe necrosis. A pressure of 50 
cm. of water is more than physiologic and 
should be adequate for cholangiography. 
Under no circumstances should the pres- 
sure exceed 100 cm. of water. 

Extravasation. Extravasation of the in- 
jected material during cholangiography at 
the time of operation must be regarded as 
a technical error which was not infrequent 
in our earlier experience. No complications 
have developed. Extravasation into the 
gastrohepatic ligament or peritoneal cavity 
during delayed or postoperative cholangiog- 
raphy can result from excessive pressure. 
Injection under roentgenoscopic control 
will allow the operator to recognize the 
beginning of extravasation and check fur- 
ther flow at once. Extravasation may re- 
sult from displacement of the drainage 
tube from the duct. The possible occur- 
rence of extravasation again emphasizes 
the importance of an aseptic technique, 
caution in the face of acute cholangitis or 
cholecystitis and use of a pressure under 
50 cm. of water. It also shows the desir- 
ability of injection under roentgenoscopic 
control and use of an opaque medium 
which is known to be innocuous. The latter 
subject has been discussed under “‘radio- 
paque media.” 


SUMMARY 


1. The history of roentgenological visu- 
alization of the biliary ducts by injection 
of radiopaque media, by way of biliary 
fistulae, through drainage tubes and di- 
rectly into the tract at the time of opera- 
tion, is reviewed. 

2. Biliary ducts can be injected at the 
time of operation by way of the gall- 
bladder, cystic duct or common duct, de- 
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pending on their patency and size. The 
technique of injection is discussed, stress- 
ing the importance of asepsis, use of a 
pressure of not over 50 cm. of water and 
the avoidance of extravasation. 

3. The relative advantages and disad- 
vantages of iodized oil, colloidal thorium 
dioxide and solutions of organic iodides as 
radiopaque media in cholangiography are 
discussed. Colloidal thorium dioxide has 
the advantages of low viscosity, free misci- 
bility and high density. Organic iodides 
have the advantage of unquestioned in- 
nocuousness with the disadvantage of a 
lower density. lodized oil is not satis- 
factory. 

4. Reflux of radiopaque material into 
the pancreatic duct is considered evidence 
that the pancreatic duct enters the am- 
pulla, that the resistance at the sphincter of 
of the ampulla is equal to, or greater than 
the resistance at the distal end of the pan- 
creatic duct or that excessive pressure may 
have been used at the time of injection. 
Reflux into the pancreatic duct may oc- 
casionally be followed by epigastric pain 
and transient fever. Occurrence of pan- 
creatic reflux did not appear related to 
chronic induration in the head of the 
pancreas. 

5. A case of sphincterismus which was 
relaxed by nitroglycerin is presented. The 
not uncommon postoperative occurrence of 
a temporary, relative closure of the distal 
region of the common duct by postopera- 
tive edema and spasm secondary to opera- 
tive trauma and medication is suggested. 

6. Encroachment of chronic pancreatic 
induration on the lumen of the common 
duct produces a funnel-shaped narrowing 
of the distal third of the duct and dilatation 
of the duct proximally. 

7. Stenosing carcinoma in the head of 
the pancreas completely obliterates the 
distal lumen of the common duct above 
which the lumen abruptly broadens to a 
diameter of 2 to 4 cm. 

8. Stones in the ducts appear as central, 
mural or terminal filling defects. Recog- 
nition of small stones in a large duct is un- 
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certain and sand stones are not usually 
discerned. 


9. Five cases were encountered in which 


calculi unrecognized at surgical explora- 
tion were subsequently demonstrated by 
cholangiography. Immediate cholangiog- 
raphy would have avoided a second opera- 
tion in most cases. 


10. Patency of the ducts and their free- 


dom from calculi, clots or mucous plugs 
should be demonstrated before removal of 
drainage tubes. Obstructions of the cystic 
duct are considered. 


11. Cholangiography in acute cholangi- 


tis warrants caution due the possibility of 
extravasation and reflux into the pan- 
creatic ducts, but it is not definitely con- 
traindicated. 


te 
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DISCUSSION 
Dr. Harry G. Stoan, Cleveland, Ohio. I 
appreciate very much the advantage of the 
collaboration of a roentgenologist, a surgeon, 
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and a physiologist on a subject that has to do 
with the field of each of them. Clinicians in 
general are most grateful for this method of 
clearing up points in the diagnosis, especially 
the surgeons because it has to do ultimately 
with the surgery of the biliary tract. 

I think it will find its greatest application 
after operation, probably until most of the 
hospitals can acquire proper apparatus. At 
operation I very distinctly recall several oc- 
casions where it would have been of the greatest 
help to the surgeon. Ordinarily when the ab- 
domen is open under direct vision, by means of 
palpation one can usually determine pretty ac- 
curately what the type of lesion is and where 
he has to hunt for it. 

I can recall one instance where, with the 
open abdomen I was able to feel two stones in 
the common duct. On cutting down on the 
first, the second smaller stone escaped and try 
as I might I couldn’t again find that stone. The 
answer, of course, was that it subsequently had 
to be removed in another operation, much to 
my embarrassment and chagrin. If we at that 
time had been prepared to use this method of 
demonstrating the location of the stone, a 
great deal of trouble might have been saved. 

I have a couple of slides I should like to show 
you. They were-made for us by Dr. Groh at 
Lutheran Hospital, Cleveland. The first is in a 
case where I couldn’t catheterize the common 
duct or open down into the duodenum by any 
means. I could insert my little finger down into 
the common duct and feel the funnel-shaped 
ending of it, but in no way could I introduce a 
probe, forcep or catheter, or any other instru- 
ment, down into the duodenum. 

(Slide) You will notice here that it shows 
two filling defects just above the papilla. I 
must tell you a bit of good luck in regard to 
this case. Here is the T-shaped tube going into 
the duodenum. It is open from end to end so 
that the bile can go through and down into the 
common duct. We usually nick that horizontal 
bar of the tube with a “V,” so that when you 
pull it out in this direction, it comes out more 
readily. 

This woman had quite an involvement of 
her pancreas at the time hez bile was infected. 
So we left this tube in for six weeks. When we 
pulled it out, it had this larger stone grasped in 
the two wings of the tube and there were several 
bits of sand in the top of the V-tube. She has 
had no symptoms since, so I think undoubtedly 
we probably have gotten the larger stone, and 
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if there was any sand left, I feel that it has gone 
through. 

(Slide) This is a case of pancreatitis, where 
you see the injection in the intestine and the 
sharp-cut abbreviation of the duct. Have you, 
Dr. Hunt, noticed anything distinctive about 
pancreatitis—this is chronic pancreatitis—in 
the shape of the lower end of the common duct? 


Dr. Leo G. Ricter, Minneapolis, Minn. I 
am very happy that Dr. Hunt and his associ- 
ates have taken the time and effort to demon- 
strate this procedure, because it is a very valu- 
able one and used perhaps too little in this 
country. We have had very little experience 
with the introduction of opaque media into 
the common duct at operation, but for about 
three years we have had considerable experi- 
ence with the postoperative introduction, and 
I want to emphasize just two points. 

I think it is unfortunate Dr. Hunt didn’t 
have more time to present the material on 
stones in the duct because that perhaps repre- 
sents the most important application of this 
procedure. 

I want to emphasize first the question of the 
choice of opaque substance. We have had a 
long experience with the use of all three types 
which Dr. Hunt mentioned, and in our opinion, 
at least, thorotrast has been far superior to the 
other two. We have had no cases of extrava- 
sation, and, in any event, the amount which 
might be spilled into the abdomen would be so 
small that I hardly believe any fear need be 
exercised as to its eventual effect. It is entirely 
nonirritating in our experience. We have given 
it in the gastrointestinal tract over and over 
again. Its opacity is so much higher than that 
of diodrast and similar compounds that it is 
very superior in that respect. 

I just want to show one slide by way of illus- 
tration of another point (slide) and that is 
simply that the presence of a stone does not at 
all mean any kind of complete obstruction. 
Here is a case in which the injection is made 
through a tube in the common duct. You see 
the common duct and the hepatic ducts above, 
and here is the typical defect produced by a 
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large stone. You can see that the opaque 
medium is already entering the duodenum 
although this was made immediately after the 
introduction of the substance. If we wait a 
period of time—and we usually take films at 
intervals of ten and fifteen minutes after the 
introduction through the tube—some idea of 
whether the duct is emptying itself within a 
normal period of time can be obtained. The 
presence of a stone does not necessarily mean 
an obstruction, and the fact that the material 
is passing readily into the duodenum does not 
preclude the presence of a stone. 


Dr. Hunt (closing). I wish to thank those 
who have contributed to the discussion of this 
paper. It will be noticed that the cholangio- 
gram shown by Dr. Sloan shows a slightly di- 
lated duct with an obliteration and squaring 
off of the normal funnel at its distal segment, 
similar to the case shown in Figure 48. I would 
interpret this as an acute edema through the 
intramural portion of the duct, probably sec- 
ondary to mechanical trauma at the time of 
operation, or to acute inflammation. The ab- 
sence of symptoms directly following operation 
does not exclude stone in the ducts. One case, 
in our experience, was sent home to the local 
doctor without symptoms but with a warning 
that a filling defect remained in the ducts. 
About two weeks later the patient had a severe 
attack of colic and apparently passed the stone 
or plug, and has subsequently been free of 
symptoms fer six months. 

I was glad to hear that Dr. Rigler has chosen 
thorotrast as the most satisfactory radiopaque 
medium for this work. The scientific exhibit 
presented by Dr. Taft is convincing proof that 
the radioactivity of thorotrast is equivalent to 
a few micrograms of radium. I should like to 
again point out that thorotrast is not absorbed 
from the biliary or gastrointestinal tract and 
is therefore absolutely without hazard except 
in case of extravasation outside of the ducts. 

Cholangiography at the time of operation is 
practical only when the patient can stop 
breathing. It is therefore necessary to use spinal 
or splanchnic anesthesia. 
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A SAFE METHOD FOR THE ROENTGEN DEMON- 
STRATION OF BLEEDING DUODENAL ULCERS* 


By AUBREY O. HAMPTON, M.D. 


Assistant Roentgenologist, Massachusetts General Hospital 
BOSTON, MASSACHUSETTS 


6 lee. purpose of this paper is to present 
a safe and practical method for thedem- 
onstration of dangerously bleeding duo- 
denal ulcers. This method permits profile, 
relief and double contrast examination of 
the posterior wall of the stomach, pyloric 
valve and the posterior wall of the duo- 
denum. The entire examination is done 
with the patient in a horizontal position 
and without compression or palpation. The 
term “bleeding duodenal ulcer” as used in 
this paper is defined as that ulcer of the 
duodenum which produces acute, massive 
hemorrhage and results in severe second- 
ary anemia. It is generally agreed that the 
majority of these bleeding ulcers can be 
further classified as those ulcers which 
penetrate into the head of the pancreas 
through the posterior wall of the distal 
portion of the first part of the duodenum. 

Although roentgenoscopic examination 
accompanied by palpation is exceptionally 
efficient for the demonstration of the ordi- 
nary duodenal ulcer, jt is obvious that 
these examinations cannot be used in the 
presence of severe hemorrhage. In fact, 
the referring physician will not permit the 
ordinary roentgen examination of these 
patients for fear of starting another hemor- 
rhage. Such examinations are, however, 
usually requested after the patient has 
been on a rigid diet with bed rest for two or 
three weeks, at which time the ulcer may 
be completely healed. Other important 
factors which may cause error in the diag- 
nosis of bleeding ulcers, when the ordi- 
nary examinations are used, are the posi- 
tion of the ulcer, the presence of secretion 
or blood in the stomach, and often the ab- 
sence of the usual deformity of the duo- 
denal outline. 

The general attitude toward bleeding 


duodenal ulcers can best be illustrated by 


_the following quotations: 


A difficult problem is presented by the pa- 
tient with recurrent hemorrhages, the cause of 
which cannot be definitely established because 
of the absence of other symptoms and because 
roentgenological studies of the gastro-intestinal 
tract are either negative or inconclusive. Ex- 
ploration should be advised in such cases and a 
lesion of the duodenum will probably be dis- 
covered, usually of the posterior wall, and more 
distant from the pylorus than such lesions com- 
monly occur. (Balfour.*) 

In cases of severe melena ulcers of the pos- 
terior wall of the duodenum showed a striking 
relationship to the bleeding. The difference 
which exists between ulcer-patients tending to 
bleed, but being rather free of pain, and those 
patients with painful but rarely, or not de- 
monstrably, bleeding ulcers, should be pointed 
out particularly since the bleeding ulcer may 
have few x-ray signs. | have never seen injury 
to the patient resulting from the x-ray exami- 
nation; for instance, by the compression tech- 
nique. | have, however, never dared to exam- 
ine a patient before three weeks after a dan- 
gerous hemorrhage. (Berg.*) 


Allen and Benedict? have studied the 
records of patients with duodenal ulcer at 
the Massachusetts General Hospital over 
a period covering the last twenty years. 
During this period, 1,804 cases of duo- 
denal ulcer have been treated in the wards 
of the hospital. Of these, 628 gave a his- 
tory of gross bleeding or of having bled, 
while under observation, in amounts re- 
cognizable by macroscopical methods. 
While it is likely that most ulcers at some 
time bleed sufficiently to be detected by 
laboratory methods, there were only 252 
cases of known minor bleeding in which 
there was no evidence of secondary anemia; 
176 cases were classified as moderate 


*Read at the Thirty-sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 
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1. The stomach is turned upward and the pos- 
terior wall of the first portion of the duodenum is 
exposed. Note that the point of bifurcation of the 
gastroduodenal artery is opposite the posterior 
superior wall of the first portion of the duodenum 
(Gray’s Anatomy). 


bleeders inasmuch as sufficient blood loss 
had taken place to produce a reduction of 
red blood cells to three million. There was 
an occasional history of mild or moderate 
bleeding in those classed as severe. Of the 
200 cases suffering with severe hemor- 
rhage, that is those with acute massive 
hemorrhage and a marked secondary 
anemia, there were 138 whose hemorrhage 
had come with sufficient suddeness to pro- 
duce prostration, shock and marked acute 
anemia. It was the surgical treatment of 
this latter group of 138 cases with which 
Allen and Benedict were chiefly con- 
cerned. There has been no close analysis of 
the roentgen findings in these latter pa- 
tients, but it is thought that they comprise 
a group with which great difficulty in the 
roentgen examination is encountered. 

In a personal communication, Allen 
agrees with Balfour and Berg as to the lo- 
cation of the dangerously bleeding duo- 
denal ulcers. He has noted that in 35 con- 
secutive operations the ulceration was 
nearly always on the posterior superior wall 
of the duodenum and that it was commonly 
distal to the usual position of the duo- 
denal ulcer. 
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METHOD OF EXAMINATION 


It is apparent from the above that the 
roentgenologist who seeks to demonstrate a 
bleeding duodenal ulcer must accurately 
examine the posterior superior wall of the 
duodenum and that he must not fail to ex- 
amine particularly the distal portion of the 
first part of the duodenum. Such an ex- 
amination can be made in the following 
manner: 

The equipment necessary for this ex- 
amination consists of a horizontal roent- 
genoscope and a quick change-over switch, 
which will allow the taking of films rapidly 
during roentgenoscopic observations. 

The patient should be shifted from the 
hospital truck to the roentgenoscopic table 
on a stretcher. Since the examination is to 
be done in the face-up position and films 
are to be taken with the roentgenoscopic 
tube, the extra exertion for assuming other 
positions is avoided. 

The barium suspension must be pre- 
pared carefully. An electric mixer is recom- 
mended. There are certain already pre- 
pared barium mixtures upon the market 
which can be used. I use plain barium, 
water and plain petrolagar in the following 
proportions. 


Plain barium sulphate (volume) 
Water 3 oz. (volume) 
Plain petrolagar | teaspoonful 
Total mixture 4 oz. (volume) 


More barium can be added by the addi- 
tion of petrolagar without increasing the 
viscosity of the mixture. The mixture 
should be freshly made and about the con- 
sistency of heavy cream. It can be with- 
drawn from the container through a drink- 
ing tube with slight difficulty. After the 
patient has ingested the barium as he lies 
upon his back, he is rotated toward his 
right side and allowed to remain in this 
position under roentgenoscopic observa- 
tion until the first part of the duodenum 
has filled and emptied two or three times. 
Then when the duodenum is completely 
filled he is promptly returned to the face- 
up position and rotated more to the left 
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side until the pyloric valve and first por- 
tion of the duodenum are seen in profile. 
Roentgenograms are taken with the roent- 
genoscopic tube immediately while the 
duodenum is still filled. Roentgenograms 
are of course taken at any time during the 
examination when abnormalities are noted, 
but it is when the patient is lying face up, 
slightly rotated to the left, that the best ex- 
amination of the duodenum is obtained. It 
is sometimes necessary to take the roent- 
genograms in the true lateral position, with 
the right side up. The use of thick barium 
prevents rapid emptying of the duodenum 
and it is usually possible to obtain satis- 
factory views of the filled cap in this posi- 
tion. Ulcers presenting in profile are thus 
demonstrated. 

Since compression or palpation is not 
used for fear of starting further hemor- 
rhage, some method must be used which 
will permit visualization of the inner relief 
of the posterior wall of the duodenum. 
This is done by taking films after the duo- 
denum has emptied. Thick barium will 
adhere to the duodenal mucosa and by the 
force of gravity will remain in such ulcer 
craters as are present. 

The double contrast examination is then 
done. There is usually a gas bubble present 
in the stomach, but if this is not the case 
the patient should be instructed to swal- 
low four or five times. Gas in the stomach 
will of course pass upward when the patient 
is on the left side and this gas can be seen 
to pass through the pyloric valve. It is dur- 
ing the time that the fundus gas bubble is 
in the antrum, pyloric valve and duodenum 
that films are taken for double contrast ex- 
amination. This allows a study of the gas- 
tric and duodenal relief exactly as is ob- 
tained by the double contrast enema. 

The tube used for taking the roentgeno- 
grams is the same as is used for roentgenos- 
copy and since it is below the patient the 
roentgenographic cassette must be in con- 
tact with the abdominal wall of the pa- 
tient. These small cassettes can be sup- 
ported by the use of a protected lead shield 
and double track attached to the roent- 
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Fic. 2. Case 1. Lateral face-down film. At operation, 
bleeding ulcer adherent to pancreas and near the 
ampulla of Vater was found. Note that the cap 
appears normal and remains filled. Constant con- 
stricting irregularity at arrow. 


genoscopic screen, but this is not neces- 
sary. I simply hold the cassette behind my 
body or apron and the film is placed upon 
the patient simultaneously with the words 
“stop breathing.” By manually shifting 
the cassette two exposures can be made on 
an 8” by 10” film without lead shields or 
appreciable fogging. The abdomen of the 
patient serves as satisfactory support for 
the cassette. It is important that the dia- 
phragm shutter of the roentgenoscope be 
reduced to a small opening to prevent sec- 
ondary radiation. It is also important that 
the films be taken in one-half second or 
less. I use 50 ma. and 100 kv. (peak), and it 
is possible with this energy to obtain most 
of the films in one-fifth of a second or less. 
The usual error made in taking the film is 
overexposure. Several films are usually 
necessary to complete this method of ex- 
amination. Routine face-down films are of 
course always taken. 


ILLUSTRATIVE CASES 

Case 1. V. K., male, aged fifty-seven. His- 
tory of recurrent, severe gastrointestinal hem- 
orrhages and symptoms of ulcer over a period 
of nine years. At first entry, he had had a 
severe hemorrhage five days before, and the 
roentgen examination at this time, as well as 
one done some months previously, was incon- 
clusive and essentially negative. 
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Fic. 3. Case u. Upper film: Face-down, right lateral 
view, was taken in the usual manner. Note that 
the cap is filled and obscures the ulcer crater. The 
lower film was taken during roentgenoscopy with 
the patient face up and lying on the left side. The 
ulcer crater is well demonstrated in profile. 


At the second entry eight months later, there 
was only slight recurrence of hemorrhage. In 
the roentgenogram taken in the lateral face- 
down position a constricting irregularity at the 
junction of the first and second portions of the 
duodenum is seen. No ulcer crater is visible 
(Fig. 2). The patient was obese and roentgeno- 
scopic visualization was very poor. 

At operation it was found that the duodenum 
was drawn toward the liver and was markedly 
foreshortened by contracted scar tissue. The 
stomach was resected across the middle and 
lower thirds, and on lifting the distal portion, 
it was found to be quite adherent to the pan- 
creas in the region of the pylorus. By careful 
dissection, it was possible to elevate the py- 
lorus, and 1 inch of the first portion of the duo- 
denum was dissected off the pancreas suf- 
ficiently to expose the gastroduodenal and 
superior pancreatic-duodenal arteries. The 
duodenum was then transected 1 inch distal to 
the pylorus. It was not felt safe to excise all the 
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scar tissue, as it extended down far enough to 
include the ampulla of Vater. 

The surgical specimen was reported by the 
pathologist as a portion of a duodenal ulcer at 
the distal margin of the duodenum. 


Case ut. H. W. S., male, aged fifty-four. 
Ulcer symptoms for twelve years with recur- 
rent hematemesis and melena. There was no 
gross hemorrhage at the time of examination. 
Previous roentgen examinations had _ been 
negative except for a diverticulum of the duo- 
denum and diverticulitis of the sigmoid. No 
operation was done. The niche is seen only in 
the face-up position (Fig. 3). 


Fic. 4. Case m1. Films taken with patient face up 
shows ulcer crater. Active hemorrhage at time of 
examination. At operation ulcer 4X2 mm. was 
found one-half inch from the pylorus on the pos- 
terior superior wall of duodenum. 
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Case 111. M. M., male, aged fifty-eight. Ulcer 
symptoms for twenty-seven years. First hemor- 
rhage sixteen years before. Gastrointestinal 
examination before entry into the hospital 
was negative. Patient was bleeding at the time 
of examination. At operation, an ulcer was 
found one-half inch from the pylorus on the 
posterior superior wall of the duodenum. There 
was so much scar tissue that gastroduoden- 
ostomy was impossible. The ulcer was resected. 
Pathclogical report was duodenal ulcer in the 
small portion of the duodenum which was re- 
moved. The ulcer crater measured 4 mm. in 
diameter and 2 mm. in depth and corresponds 
exactly with niche marked by arrow in Figure 
4. The ulcer is seen in profile and although the 
surgeon found considerable scar tissue and 
surrounding inflammatory reaction the duo- 
denal outline is surprisingly smooth. From this 
and many other similar cases, it should be men- 
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Case 1v. Face-up examination. The stomach 
and duodenum are coated with barium and filled 
with the fundusgas bubble, allowing double contrast 
examination. At operation, the ulcer was found in 
the posterior wall of the pyloric valve and it en- 
croached upon the duodenum. 


4 


Fic. 6. 4. The ulcer is seen in profile. B. Double contrast examination; the ulcer is 
seen en face. C. The mucosal relief is not demonstrated and no lesion is seen. 
D. The ulcer has healed and mucosal folds converge towards scar. 
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Kic. 7. The ulcer crater remains filled with barium 
and the duodenum is distended with the fundus 
gas bubble. 


Fic. 8. Patient was sent for examination with ques- 
tion as to cause of persistent bleeding. Double 
contrast examination was done, with patient in 
horizontal position. A prepyloric carcinoma is 
demonstrated. 


tioned again that the diagnosis of duodenal 
ulcer is often dependent upon the demonstra- 
tion of the niche alone just as is the case in the 
diagnosis of gastric ulcer. 


Case iv. J. G., male, aged forty-four. Ulcer 
symptoms for one year without history of 
bleeding. At operation an ulcer on the posterior 
wall of the pyloric valve extending into the 
duodenum was found. It had perforated into 
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the pancreas. Pathological report was ulcer, 1 
cm. in diameter and 3 mm. in depth. The 
double contrast examination with the patient 
face up and rotated toward the left has been, 
as in this case, of considerable value in deter- 
mining the exact location of an ulcer (Fig. 5). 


SUMMARY AND CONCLUSIONS 


A method is presented for the demon- 
stration of dangerously bleeding duodenal 
ulcers based upon the relief method® but 
differing from the usual examination of this 
type in that it is done with the patient in 
the face-up horizontal position. Further- 
more, the normal gas bubble in the stom- 
ach is used for double contrast and it is 
thought that palpation or compression is 
not entirely necessary for satisfactory dem- 
onstration of ulcerations of the posterior 
and superior walls of the stomach and duo- 
denum. Since this method is directed to- 
ward the demonstration of mucosal relief, 
the principle of being able to take roent- 
genograms instantaneously during roent- 
genoscopy’ must be applied and a heavy 
barium suspension must be used. It is not 
the purpose of this paper to minimize the 
importance of palpation and compression, 
but instead it is presented only as a sup- 
plementary method and it should be used 
as such and in cases where for any reason 
satisfactory palpation or compression is 
not possible. 
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ob 1E difficulty of speech in patients who 
have had complete removal of the 
larynx isa factor which has long had consid- 
erable weight in a decision of the surgeon 
and agreement of the patient regarding 
laryngectomy, even in the presence of a 
malignant growth of the larynx. Though by 
removal of a new growth of the larynx and 
by radiation therapy, a patient is among 
the 30 per cent showing a five-year cure, he 
not infrequently fails to show an over- 
whelming gratitude to his physician. The 
handicap placed on these patients by such 
an operative procedure is considerable. 
Their social relationships are minimized 
and it is in most cases difficult for them to 
obtain employment, regardless of their 
mental and physical capabilities. 

Several types of laryngeal prosthetic de- 
vices have been developed to assist these 
patients in talking. All of these have the 
common faults of being unsightly, some- 
what cumbersome, and, from the patient’s 
standpoint, are psychologically bad. The 
need for the patient continually to carry 
with him some mechanical device in order 
to engage in conversation, at best unsatis- 
factory, is not a desirable condition. The 
lack of need of mechanical assistance in 
phonating following laryngectomy should 
have a definite bearing on the decision to 
perform such surgical procedure. With 
proper postoperative instruction the pa- 
tient who has had a laryngectomy will 
begin to talk usually within a period of 
from three to six months following opera- 
tion. 

VOICE PRODUCTION 
LOWER ANIMALS 

It has been demonstrated by Negus that 

audible tone production in lower animals 
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is not necessarily based on laryngeal ac- 
tion. Though a fairly primitive larnyx is 
present in birds, voice production is de- 
pendent on an evolved vocal organ or 
syrinx, located at the bifurcation of the 
trachea. This consists of a framework made 
up of fused tracheal and bronchial rings 
with intervening membranes derived from 
the elastic part of the tracheobronchial 
tree. In the interior of the syrinx there is a 
membrane between the bifucating bron- 
chi. Various intrinsic muscles can increase 
or decrease the tension of this membrane 
with elevation or depression of the tra- 
chea. Air sacs surround the syrinx on the 
exterior, forming a balanced air pressure 
both inside and outside. Voice production 
is dependent on the vibratory quality and 
tension of the syrinx membrane, activated 
either in the inspiratory or expiratory 
phase of respiration. 

In frogs and certain aquatic animals, 
communicating air sacs are present with 
membranous development between these 
sacs. In addition to being an aid in a re- 
breathing air mechanism, the vibration of 
the membranous opening of the air sacs is 
the method of what audible tone produc- 
tion is possible. In these animals a modified 
larynx is present, but its action is that of a 
valve protecting the air sacs or rudimen- 
tary lungs from swallowed food or from 
water when submerged. 

An examination of the larynx of higher 
mammals, chimpanzee, gorilla and monkey, 
shows that although anatomically all com- 
ponent parts of the larynx as seen in man 
are present, the larynx is poorly adapted 
for phonation. The excessive amount of 

cartilage in the glottis margins present in 
these animals with the sharp margins of 
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the vocal cords and lack of good approxi- 
mation of the cords, all interfere with the 
production of good tone quality. The de- 
velopment of the thyroarytenoid muscle 
and its relation of attachment to the mar- 
gins of the glottis play an important 
part in ability to phonate. In man, this 
muscle not only forms a good muscular 
support for the margin of the glottis, but 
gives a wide variation of elasticity to the 
vibrating soft tissue folds of the larynx. 


MECHANICS OF SPEECH 
IN MAN 
For the purpose of this paper the factors 

in the mechanics of voice production can 
be divided into the following parts: 

Impulse to talk with resultant reflex 
laryngeal activation. 

Air reservoir or the lungs. 

The larynx in which an air current is 
set in vibration and sound is produced. 

The resonators or nasopharynx, para- 
_ sinuses and buccal cavity. 

The word formers, the tongue, teeth, 
bin of mouth, palate, cheeks and lips. 

With the impulse to talk the lungs are 

first filled with air. Expired air then in 
varying amounts is passed through the 
larynx. Vibration in the expired air column 
is the result of the air passing through the 
glottis. With variously tensed vibrating 
vocal cords, sound is first produced at the 
glottis and its pitch controlled by the de- 
gree of vocal cord tension, plus the shape 
of the glottis. The vibratory action of the 
vocal cords is largely the result of their ten- 
sion in the presence of the expired air 
column from the lungs, little part being 
played by the action of laryngeal constric- 
tor muscles. The action as described by 
Wegéel is analogous to the vibrations of a 
violin string when a bow is drawn smoothly 
across it. The resulting vibrations are 
passed upward into the oro- and _ naso- 
pharynx where overtones are produced 
and resonance given to the tone. By move- 
ment of the tongue, cheeks, lips and the 
action of various other articulators, the 
tone is formed into words. 
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LARYNGEAL PROSTHESIS 


These fundamental principles of speech 
production are made use of in the con- 
struction of all laryngeal prosthetic de- 
vices. As a basis for these instruments a 
tone is produced of a pitch within the 
range of the normal speaking voice by 
action of an air column on an enclosed 
reed. 

The air column from the patient’s lungs 
through the tracheotomy opening may be 
used or that of an artificial bellows. This 
tone is conducted by a tube into the pa- 
tient’s mouth, nose or nasopharynx, where 
by action of the resonators and word 
formers, speech is produced. 


PSEUDOLARYNX NECESSARY 
IN PATIENTS WITH 
LARYNGECTOMY 


In order that a patient whose larynx has 
been removed may talk, the remaining 
pharynx must, at least in some measure, 
correspond to the normal larynx or the 
reed in a laryngeal prosthetic mechanism. 
There must be an air column furnished 
this part of the pharynx. This portion of 
the larynx must be at least somewhat 
under voluntary control. These vibrations 
must come within the limit of audible tone. 

The sites according to Stern where the 
pseudoglottis can be formed are: (1) be- 
tween the base of the tongue and posterior 
wall of the pharynx; (2) between the back 
of the tongue and tightly stretched velum; 
(3) between the slightly contracted pos- 
terior arches of either side; (4) between the 
contracted portion of the inferior con- 
strictor muscle of the pharynx; (5) at the 
upper hiatus of the esophagus the esophag- 
eal mouth of Killian formed by the cri- 
copharyngeal muscle; (6) in some cases 
there seems to be no pseudoglottis, the pa- 
tient employing the sound produced by the 
eructation of swallowed air for phonation. 

The reports of 3 cases of complete 
laryngectomy are given.* 


*The records of Cases 1 and 1 are by courtesy of the Record 
and Roentgen Departments, Presbyterian Hospital. 
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REPORT OF CASES 

Case 1 (No. 257362, Presbyterian Hospital). 
S. H., male, white, aged forty-nine, no occupa- 
tion. Admitted December 29, 1930; operation 
January 6, 1931; complete laryngectomy; dis- 
charged January 30, 1931. 

Complaint. Loss of voice. Duration, nine 
weeks. 

Present Illness. Patient first noticed hoarse- 
ness about one year ago and it has been pro- 
gressive. For the past nine weeks he has been 
able to speak only in a whisper. There has been 
a marked loss of weight but no other symptoms. 

Past History. Patient unable to recall any 


Fic. 1a. Case 1. Preoperative lesion of larynx. 


diseases. Has had a constant nasal discharge 
for many years. 

Family History. Patient born in Poland of 
Hebrew parents. Both parents dead. No knowl- 
edge of cause of deaths. No knowledge of any 
tuberculosis, carcinoma or diabetes in family. 

Physical Examination. Patient is a fairly 
well-developed and well-nourished male of 
forty-nine years, not acutely ill. Head: Nares 
Mucous membrane of turbinates on both sides 
markedly swollen and red. There is mucopus 
secretion on both sides. Transi/lumination 
Right frontal dark; left frontal fair; both antra 
dark. Nasopharynx—Mucous membrane red. 
Some mucopus seen. Oropharynx—Tonsils im- 
bedded and fibgetic. Ears—Right—drum ap- 
pears gray, retracted and thickened. Left 
drum thickened and retracted. Larynx—There 
is an irregular thickening of the left ventricular 
band, extending down to the left vocal cord, 
which moves only slightly on phonation. There 
is no movement of the left arytenoid. There 
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we 


Fic. 14. Case 1. Normal amount of air present in 
pharynx following laryngectomy. 


also seems to be a mass under the right vocal 
cord anteriorly. Chest: Heart—Rhythm good; 
sounds regular; no murmurs. Lungs—Clear and 
resonant; no rales. 

Roentgen Findings. Films of the chest are 
unsatisfactory for diagnosis. As far as we can 


Fic. 1c. Case 1. Air in pharynx following aspiration 
and before phonation. The upper margin of the 
esophagus below the cricopharyngeus muscle is 
well outlined. 
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differentiated squamous cell epithelioma. Diag- 
nosis: Squamous cell epithelioma of larynx. 

Urine, negative; blood grouping, a1; blood 
sugar, 0.93 gm. per liter; blood urea, 0.33 gm. 
per liter; blood Wassermann, negative; blood 
count: white blood cells, 7,100; polymorpho- 
nuclears, 67 per cent; lymphocytes, 33 per 
cent; hemoglobin, 100 per cent. 

Operation. Pathology: The tumor mass in- 
volved the whole of the anterior commissure, 
the vocal cord on the left side running back 
ward as far as the left arytenoid. On the right 
side, the tumor involved the anterior edge of 
the vocal cord, running backward under the 
true cord to the vocal process. In one area on 
the right side the true cord was completely ab- 
sent and the tumor was beginning to infiltrate 
the ventricle. Below the cords the tumor ex- 
tended downward to about the level of the 
cricoid and most of it was found in the anterior 
portion of the larynx. 

Complete laryngectomy was performed. 


Gross and Microscopic Examination. Gross: 
Fic. 1d. Case 1. Air aspirated into the esophagus 


; . The specimen is a larynx including the thyroid, 
before phonation. 


cricoid and arytenoid cartilages. It has been 
removed without the epiglottis and the ary- 
epiglottic folds. Below, the excision has passed 
between the cricoid cartilage and the first ring 


make out the lung fields are clear. The heart 
is hypertensive in type showing enlargement 
in its transverse diameter and tortuosity of the 
aorta with moderate dilatation. The dia- 
phragms are smooth and the costophrenic 
angles clear. A film of the neck in the lateral 
projection, with special reference to the soft 
tissues of the neck and trachea, reveal the 
presence of an ill-defined distorted shadow of 
infiltration in the region of the vocal cords at 
the level of the cricoid cartilage. The superior 
level of this distorted shadow approaches the 
lower limit of the thyroid cartilage. At the 
lower level there appears a further extension 
downward about the level of the first dorsal 
segment. The epiglottis is well outlined and 
shows no evidence of involvement. These find- 
ings are suggestive of an infiltrative type of 
new growth, probably carcinoma. 

Laboratory Findings. Gross and Microscopic 
Examination of Biopsy: The specimen is a flat 
piece of tissue about 3 mm. in diameter. It is 
soft, white with one fairly smooth surface. The 
sections show a covering of stratified squamous 
epithelium beneath which are masses of epi- 
thelial cells surrounded by a mild chronic in- 
flammatory reaction. They show a tendency 


Fic. 1e. Case 1. Beginning of phonation showing 


toward pearl formation and some degeneration. 
Mitotic figures are rare. This is a fairly well 


relaxation of cricopharyngeus muscle and air pass- 
ing from esophagus into pharynx. 
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of the trachea. On longitudinal section there is 
revealed a large, red ulcerated tumor which 
occupies the entire left anterior and posterior 
surfaces of the larynx. The tumor extends from 
the ventricle to within 5 mm. of the lower bor- 
der of the cricoid cartilage anteriorly. A small 
fragment of the right true cord remains. The 
right ventricle is encroached upon by the 
growth, but the right ventricular fold is free. 
On the left side the ventricle is partially in- 
vaded up to the arytenoid cartilage. As far as 
one can judge from examination of the gross 
specimen, the entire growth has been removed. 


Fic. 1f. Case 1. Amount of air present in pharynx 
after phonation. 


Microscopic: The growth is a squamous cell 
epithelioma which shows varying degrees of 
differentiation. In some places are well-formed 
pearls with keratinization, while in others, 
mainly the deeper portions, the cells are rela- 
tively undifferentiated, grow in slender columns 
and show little keratinization. Mitoses average 
one to every two high power fields. A section 
of the left arytenoid cartilage shows that the 
tumor has reached the cartilage with a tend- 
ency to invasion. Diagnosis: Squamous cell 
epithelioma of larynx. 

Progress Notes. 


No unusual developments 
shown. 


Case 11 (No. 377199, Presbyterian Hospi- 
tal). P. M., male, white, aged fifty-two, cleri- 
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Fic. 1g. Case 1. Small amount of air still present in 
esophagus at end of period of phonation. 

cal worker. Admitted May 24, 1933; opera- 

tion May 31, 1933—complete laryngectomy. 

Discharged August 12, 1933. 


Fic. 2a. Case 11. Preoperative lesion of larynx. 
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Fic, 24. Case 11. Air in larynx postoperatively with 
patient at rest. 


Complaint. Hoarseness and irritation on 
swallowing. Duration three and a half months. 

Present Illness. The hoarseness came on 
rather suddenly and about a week later was 
followed by a feeling of irritation on swallow- 
ing. There has been no marked loss of weight 
but patient does not believe he is as strong as 
he was three or four months ago. 

Past History. Patient claims to have had no 
serious illnesses or operations, except for an 
occasional cold. Had a severe cold fifteen years 
ago, following which he noticed some difficulty 
in hearing. Had the usual childhood diseases. 

Family History. Patient born in Ireland of 
Irish parents. Both parents died of natural 
causes. No knowledge of family history of 
tuberculosis, carcinoma or diabetes. 

Physical Examination. Patient is a well- 
developed, well-nourished white male of fifty- 
two years, speaking in a very hoarse voice. 
Head: Nares—Septum slightly deviated to the 
left. Mucous membrane slightly congested. 
No secretion seen in nose. Transillumination 
Both frontal sinuses of moderate size and clear. 
Both antra cloudy. Nasopharynx—Clean. Mu- 
cous membrane not reddened. Oropharynx 
Tonsils buried, fibrotic and infected. Ears 
Both drums retracted and slightly dull. Hear- 
ing down slightly to whispered and spoken voice. 
Larynx—The left side of the epiglottis, left 
aryepiglottic fold, left arytenoid_and left ven- 
tricular band are involved by a fairly large 
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smooth tumefaction. The left side of the left 
pyriform fossa is somewhat edematous. Chest: 
Heart—Sounds regular and rhythmical. No 
murmurs. Lungs—Breath sounds normal. No 
rales. 

Roentgen Findings. Chest: Films of the chest 
show some old tuberculous lesions in the right 
upper lobe. There is thickening of the apical 
pleurae and slight blunting of the right costo- 
phrenic angle. Nothing is present suggesting 
malignant metastases. Larynx: Films of the 
larynx show the thyroid cartilage to be sym- 
metrically pneumatized throughout in the can- 
cellous fashion, ordinarily seen in males. There 
is no evidence of destruction of this cartilage. 
The ventricles are clearly seen and are within 
normal limits. A rounded shadow about 2 cm. 
across its base projects forward from the pos- 
terior wall in the vestibule of the larynx. Its 
lower margin is about at the level of the base 
of the arytenoid cartilages. Its upper level is 
about at the top of the superior horns of the 
thyroid cartilage. This shadow seems to lie 
more to the left side of the larynx. In addition, 
there is a peculiar swelling of one side of the 
epiglottis, probably the left side. The first 
mentioned swelling on the posterior wall may 
be connected with one arytenoid. Neither of 
these swellings necessarily represents malig- 
nancy. 

Laboratory Findings. Biopsy: The 


gross 


specimen consists of two pieces of tissue, the 
larger a rolled sheet of mucous membrane 


Fic. 2c. Case u. Air in larynx following aspiration. 


Upper esophagus outlined by air. 
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which is thicker at one end and dumb-bell 
shaped. It is 1 cm. in length and about 5 cm. 
in width. On section it is quite soft and rolls 
upon itself. The second piece is a thin strip of 
hemorrhagic, translucent mucous membrane 
about 1 cm. in length and 4 mm. in width and 
2 mm. in thickness. Microscopic: The section 
shows a covering stratified squamous epithe- 
lium of which the basal cells are somewhat 
vacuolated and infiltrated with wandering cells. 
Beneath this is a delicate layer of subepithelial 
tissue. There are numerous dilated vessels and 
moderate lymphocytic and plasma cell infiltra- 
tion. In the center of the mass there is a group 
of mucous glands surrounded by lymphoid 
cells. There is no evidence of epithelioma. 
Further study of the subepithelial tissue reveals 
a large number of dilated lymphatic vessels as 
well as the blood vessels already mentioned. 
This condition, together with the inflammation, 
probably accounts for the mass. Diagnosis: 
Lymphangioma of larynx (?); chronic laryn- 
gitis. 

Second Biopsy: Sections from the posterior 
part of the larynx show on one surface of the 
specimen a growth composed of large masses 
of squamous epithelial tumor cells which are 
united by intercellular bridges, which show mi- 
toses on an average of one to every three high 


Fic. 


2d. Case 11. 


Esophagus partially filled with 
aspirated air. 
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Case 11. Air passing from esophagus into 
pharynx on beginning of phonation. 


power fields with some variation in relative 
cell size and with a moderate amount of kera- 
tinization. The growth projects above the 
mucosal surface and infiltrates the submucosa 
to a limited extent. The opposite surface of the 
specimen is lined with relatively normal mu- 
cous membrane. About the periphery of the 
growth is a marked infiltration of lymphocytes. 
Diagnosis: Squamous cell epithelioma of 
larynx. 

Urine examination, negative; blood group- 
ing, 01; blood Wassermann, negative; blood 
sugar, 0.92 gm. per liter; blood urea, 0.41 gm. 
per liter; blood count, red blood cells, 4,720,000; 
white cells, 5,600; polymorphonuclears, 39 per 
cent; lymphocytes, 53 per cent; mononuclears, 
8 per cent. 

Roentgen Therapy. It was thought that this 
might not be a case for surgery and the patient 
was therefore sent to the Radiotherapy De- 
partment for consultation with Dr. Lenz who 
reported as follows: “The histology of this neo- 
plasm suggests that it might be fairly radio 
resistant. There is fixation of the left half of the 
larynx. Roentgen therapy alone might restrain 
the growth temporarily, but I do not think 
will arrest the growth permanently. It might be 
better to do a laryngectomy and give post- 
operative roentgen therapy.” After further con- 
sultation it was decided to give the patient 
1,200 hours of roentgen therapy to both sides 
of the neck preoperatively, to stop mitotic ac- 
tivity of neoplastic cells. 
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Fic. 2f. Case u. Air in pharynx following phonation, 


Operation. Pathology: There is a large fungat- 
ing tumor beginning on the left side and in- 
volving the left vocal cord. The tumor extends 
upward and includes the ventricular band and 
the left aryepiglottic fold. The left arytenoid is 
quite edematous and there is some question of 
involvement of the outer portion of the left 
aryepiglottic fold. The lesion extends somewhat 
laterally to the pyriform fossa just beneath the 
mucosa. A complete laryngectomy was per- 
formed. Microscopic: The sections are taken 
longitudinally through the tumor mass and 
parallel to sagittal plane through the neck. 
They include along the outer margin a small 
portion of the thyroid cartilage and along the 
inner a portion of the epiglottis, the vocal folds 
and the mucosal lining of the larynx. The sec- 
tion shows an infiltrating growth composed of 
large masses of well-differentiated stratified 
squamous epithelial tumor cells separated by 
strands of fibrous tissue which is infiltrated 
with lymphocytes and plasma cells. The tumor 
cells vary widely in shape and size. Some are 
very large, oval and contain varying amounts 
of kerato-hyaline material. Others are small 
flattened and occasionally hyperchromatic. 
The intercellular bridges are well preserved in 
a majority of areas but absent in some. Mitotic 
figures average about one to every three or four 
high power fields. No definite pearl formations 
are seen but in some of the larger masses there 
are central areas of degeneration with the for- 
mation of much kerato-hyaline material. Su- 
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periorly along the inner margin there is a small 
portion of the elastic cartilage of the epiglottis 
which is separated from the tumor mass by a 
layer of fibrous tissue containing mucous 
glands and infiltrated with many round cells. 
The mucous membrane of the larynx in this 
region is composed of stratified squamous 
epithelial cells which, extending downward, is 
intact except for a small area about 1.5 cm. 
below the epiglottis. In this region there are 
many capillaries and the tumor cells are very 
near the surface and it is probable that this is a 
region from which the biopsy was taken rather 
than an ulcerated area. The growth extends 
down about 1 cm. below the vocal cord. The 
outer margin of the section shows a narrow 
strip of dense fibrous tissue. In this region there 
is a structure resembling a thrombotic vein, the 
fibrotic lumen of which is invaded by tumor 
cells. Diagnosis: Squamous cell epithelioma of 
the larynx (extrinsic). 

Progress Notes. Two days postoperatively 
patient began to cough up considerable quan- 
tities of mucus, blood tinged. Roentgen ex- 
amination of chest showed pneumonic shadow 
of right lung field. Two weeks later the patient 
coughed up a large amount of foul dark pus 
from tracheotomy tube. The dominating or- 
ganism present was Staphylococcus aureus. 
Roentgen examination one week later showed 


Fic. 2g. Case u. Small amount of air remaining in 
esophagus at end of phonation, 
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a pulmonary field containing a fluid level. 

Two bronchoscopic examinations were made 
and 10 cc. of collene injected into the posterior 
dorsal bronchus and then aspirated. 

Two months following operation the tem- 
perature began to stay down. Postural drain- 
age each morning drained out 6 to 10 cc. of 
thick greenish material. Roentgenoscopy of 
chest four days before discharge from hospital 
still demonstrates the abscess cavity. 

Condition on Discharge. Condition gocd. 
Has gained back considerable weight and is 
fairly comfortable. Still coughing and ex- 
pectorating considerable thick foul material. 
He is learning to talk without the use of an 
artificial larynx. 

Follow-up Notes. months after dis- 
charge from hospital the wound, trachea and 
throat clean. The patient is not coughing or 
expectorating. There is evidence of metastases 
in glands on the left side of neck. A complete 
neck dissection with removal of sternomastoid 


Seven 


muscle, internal jugular vein and upper deep 
cervical lymph nodes was done. Microscopt 
diagnosis: Squamous cell epithelioma of cervi- 
cal lymph glands. 

One year following neck dissection there is 
no evidence of recurrence. The patient is in the 


Fic. 3a. Case 111. Preoperative lesion of larynx. 
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36. Case 11. Normal amount of air in pharynx 
postoperatively. 


country and reports monthly for observation. 
Talking well, gaining in weight, and condition 
at present time is satisfactory. 


Case 11 (No. 340870, Roosevelt Hospital). 
J. R., male, white, aged fifty-two, clerical 
worker. Admitted March 1, 1934; operation 
March 7, 1934—Laryngofissure right side. 
Discharged March 20, 1934. 

Complaint. Hoarseness of five months’ dura- 
tion and dull aches in extremities. 

Present Illness. The hoarseness came on sud- 
denly five months previously without obvious 
cause. Aching in muscles at intervals for past 
two years with vague history of night sweats. 

Past History. Patient was treated for gastric 
ulcer twenty years previous to admission to 
hospital. Has had recurrences of upper ab- 
dominal pain occasionally since that time, re- 
lieved by diet. Generalized joint pain and 
swelling two years ago with no recurrence since 
discharge from hospital. 

Family History. Parents American born. No 
knowledge of chronic disease of family. 

Physical Examination. Patient is a well de- 
veloped male, aged fifty-two. His voice is some- 
what hoarse. There is no difficulty in breath- 
ing and no dyspnea. Head: Nares—-Septum 
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Fic. 3c. Case ut. Air in pharynx following attempts 
at air aspiration, 


straight. There is some mucopus under the right 
middle turbinate. Transi//umination—Antra 
cloudy; frontals clear. Oropharynx—The ton- 
sils are scarred and buried. Ears—Drums not 
retracted and of normal appearance. Hearing 
normal both ears. Larynx—There is an ulcer 
on the anterior two-thirds of the right vocal 
cord with some limitation of motion of this 
cord. The left cord is normal. The remainder 
of the larynx shows no abnormality. 

Chest.. Heart: Apex beat in 4th interspace. 
Sounds of good quality. No murmurs. Lungs 
Breath sounds and fremitus normal. No rales. 

Laboratory Findings. Biopsy: The gross speci- 
men consists of four small pieces of pinkish 
white tissue. On section these are soft, and cut 
easily without infiltration. Microscopic: One 
specimen shows nests of epidermoid cells in 
pearl formation. The nuclei are large irregular 
but the cells are mainly of prickle form. Diag- 
nosis: Epidermoid carcinoma, Grade I. 

Urine examination, negative; blood count, 
normal; blood chemistry, normal; blood and 
spinal fluid Wassermann, negative. 

Operation. Laryngofissure performed with re- 
moval of right vocal cord and right thyroid 
cartilage plate. Macroscopic examination: The 
specimen consists of a firm piece of tissue meas- 
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uring 2Xo.5 cm., in which can be identified 
the right vocal cord. On section there is con- 
siderable resistance on cutting and a pearly 
white central area is seen. Microscopic ex- 
amination: There are numerous nests of epi- 
dermoid cells in pearl formation seen. The cells 
are large, pale and irregular with darkly stain- 
ing nuclei. Frequent mitotic figures are seen. 
These cells extend deeply into a lymphocytic 
infiltrated submucosa. Diagnosis: Epidermoid 
carcinoma of larynx, Grade 1. 

Progress Notes. The postoperative course was 
uneventful and the patient was discharged on 
the twelfth day after operation. 

Interval History. For four months following 
operation the patient felt well and condition 
was satisfactory. His hoarseness was much im- 
proved. There were no palpable neck glands 
and no evidence of a laryngeal recurrence. 
About this period he began to complain of a 


dry sore throat and a feeling of fullness of 


posterior pharynx. In view of a temporary 
closure of the ear, nose and throat clinic, the 
patient went to another hospital. A laryngeal 
examination was done and biopsy of larynx 
made. This specimen was reported as negative 
for carcinoma. After regular work was resumed 
in the ear, nose and throat clinic the patient 
returned. A laryngoscopic examination was 


Fic. 3d. Case 11. Air in esophagus following aspira- 
tion attempts. 
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made and a second biopsy taken. This was 
reported as negative for carcinoma and showed 
chronic inflammatory tissue. Further examina- 
tion of the larynx revealed no definite recur- 
rence. 

Roentgen Examination. Chest: The lung fields 
are clear with no evidence of a metastatic 
process of either side. The heart is small and 
vertical in type. Larynx: There is marked 
thickening of the soft tissues of the neck in the 
laryngeal region. There is an irregular shadow 
extending from the base of the epiglottis to 
the level of the cricoid cartilage, which fills the 
pyriform sinuses. There is marked destruction 
of the thyroid cartilage and involvement of the 
upper cricoid. The ventricles are not seen at 
this time and are apparently involved in this 
process. There is some narrowing of the inter- 
vertebral disc between the sth and 6th cervical 
vertebrae. There is no demonstrable bone in- 
vasion of the cervical vertebral bodies. 

Operation. Pathology: There is a considerable 
amount of scar tissue under the superficial 
fascia particularly of the right side. The thy- 
roid cartilage on the right side was missing and 


Fic. 3e. Case 11. A film made at beginning of phona- 
tion. There is no relaxation of cricopharyngeus 
muscle and no air passing from esophagus into 
pharynx. 
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Fic. 3f. Case ur. At end of attempted phonation. 


a large encapsulated tumor mass approximately 
8 cm. in length and 4 cm. in diameter replaced 
the cartilage. On the left side the cartilage was 
present but a considerable portion of it was 
destroyed by a tumor mass which was begin- 
ning to infiltrate the muscle structure. The 
mucous membrane of the hypopharynx was 
free of malignancy. There was no apparent 
glandular involvement of the deep chain of 
cervical glands. The interior of the larynx 
showed no evidence of ulceration. There was 
considerable distortion of the larynx by pres- 
sure mainly of the right side but there was no 
evidence of any tumor formation of the larynx 
proper. Operation—Complete laryngectomy. 
Macroscopic examination: The specimen con- 
sists of larynx extending from the epiglottis 
down to the trachea. It is pear-shaped and 
measures 8X6X5 cm. There are masses of 
nodular tissue extending along both sides of the 
larynx. This tissue on section is gray and the 
cut surface is pasty and friable with some 
hemorrhage. On splitting open the cricoid pos- 
teriorly, the interior of the larynx is greatly 
distorted. From the false cords on both sides 
there are protrusions of folded resistant, flat 
polyps covered by thick mucous membrane. 
The right ventricle is largely filled in and the 
posterior half obliterated. The left ventricle 
is distended by a polyp 5 mm. in diameter and 
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Kic. 3g. Case 11. Approximately the same amount 
of air in esophagus following phonation attempts. 


the cord is pushed downward. The right thy- 
roid cartilage plate is largely replaced by tumor 
tissue. Microscopic examination: There are ir- 
regular islands of squamous epithelium and 
pearls invading the deep tissue. The nuclei of 
these cells are hyperchromatic. The cell out- 
lines vary and there are mitotic figures present. 
Round cell infiltration is present in the adja- 
cent tissue. Many of the pearls have a hyalin- 
ized center. The same invasion of the submucosa 
of the left vocal cord is seen. Diagnosis: Epi- 
dermoid carcinoma of the larynx, Grade 1. 

Progress Notes. The postoperative course 
was uneventful and patient was discharged one 
month following operation. 


Three months following operation and 
two years following operation Cases 1 and 
ll, respectively, began to pronounce au- 
dibly letters and short words. Case 1, for a 
period of almost two years, used an arti- 
ficial larynx. When this was discarded, he 
learned to talk within a short time. At 
present there is still some disproportion be- 
tween the voluntary control of the speech 
mechanism of these two patients, but each 
can audibly pronounce words, sentences or 
count for a period of approximately fifteen 
seconds without replenishing his air sup- 
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ply. Case 11, three months following opera- 
tion has practically no voluntary control 
of the speech mechanism and speaks a few 
words or counts in a pseudo-whisper. 


ROENTGEN EXAMINATION 


On roentgenoscopic examination of these 
patients during quiet respiration there is 
demonstrated to be a considerable amount 
of air present in the pharynx. With the 
patient who has not developed voluntary 
control of the muscular part of the phar- 
ynx, this amount of air is diminished fol- 
lowing a whispered short count or pro- 
nunciation of a few words. When viewed 
with a laryngeal mirror or with the roent- 
genoscope, the pharynx is a smooth-walled 
air-containing cavity limited below by 
pharyngeal soft tissue. This point cor- 
responds to the anatomical position of the 
cricopharyngeus muscle. With the impulse 
to talk, both patients (Cases 1 and 11) 
aspirate air. The lower pharynx relaxes 
and an air column of varying amounts of 
air passes into the esophagus. Films made 
at this time show the pharynx and esopha- 
gus to contain air with the constrictor 
muscle of the lower pharynx separating the 
esophagus and pharynx. At the beginning 
of an audible tone, air is seen to pass from 
the esophagus through the partially con- 
stricted portion of the lower pharynx. Air 
continues to pass into the pharynx during 
speech until only a small amount remains 
in the upper esophagus when re-aspiration 
is necessary. 

During the period of aspiration of air 
and while talking, breathing is modified or 
suspended. The necessity for dissociation 
of respiration during these periods is one of 
the most difficult for patients to learn, 
being entirely opposed to the normal cycle 
of breathing and respiration. In Case 11, 
roentgenograms demonstrate some ir- 
regularities in the soft tissues of the phar- 
ynx above the level of the cricopharyngeus 
muscle. In comparative ability of speech of 
these patients, these irregularities, though 
having no apparent constrictor effect, un- 
doubtedly enter into the vibratory action 
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of the audible tone produced. Case 11 
shows no voluntary control of the crico- 
pharyngeus muscle and only an incidental 
amount of air in the esophagus following 
aspiration. The amount of this esophageal 
air is unchanged after attempted speech. 
INSTRUCTION OF PATIENTS 

The length of time necessary for pa- 
tients with complete laryngectomy to talk 
varies with the intelligence of the patient 
and the amount of effort expended in 
learning voluntary control of an involun- 
tary speech mechanism. Instruction is be- 
gun as soon as is practical following opera- 
tion. The mechanics of normal speech and 
a general description of the anatomy of the 
larynx is outlined to these patients. A com- 
parison is then made with what is now to 
be accomplished. The practice of aspira- 
tion and expulsion of air is begun. Patients 
are taught the need for dissociating res- 
piration from air aspiration and talking. 
During respiration, swallowing, sucking 
and sipping movements aid in voluntary 
control of the musculature of the pseudo- 
glottis and the amount of air aspirated into 
the esophagus. Vowels and consonants are 
practiced separately, then counting and 
words. During the early process of learn- 
ing air aspiration and before any voluntary 
control of this action is developed, some of 
these patients become nauseated from 
aspiration attempts and from overdisten- 
tion of the stomach by swallowed air. The 
periods of training of these patients is 
variable. The length of time of instruction 
and success of the method depend to a 
large extent on the patient himself. 

CONCLUSIONS 

1. With complete laryngectomy, pa- 
tients are able to talk within a variable 
period of time, usually from three to six 
months. 

2. As demonstrated in certain lower 
animal forms, audible tone production is 
possible with an entire absence of an ana- 
tomical larynx. Tone production in these 
cases is dependent on some membranous 
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development in the respiratory tract other 
than in the larynx. 

3. As demonstrated roentgenographi- 
cally, the mechanism of speech in patients 
following laryngectomy is dependent on an 
air column furnished a pseudoglottis. 

4. The action of the pseudoglottis is 
similar to that of a normal glottis, the vi- 
brating membrane of the tracheobronchial 
tree of certain lower animals or the reed of 
an artificial larynx. 

5. In Cases 1 and 11 the pseudoglottis was 
formed at the anatomical position of the 
cricopharyngeus muscle. 

6. The air column was furnished by 
aspirated esophageal air. 

7. Before some voluntary control of the 
air aspiration mechanism is developed, the 
speech of these patients is limited to a 
whisper, depending on a small amount of 


air normally in the pharynx. 
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LESIONS OF THE DIAPHRAGM* 


By 


EFORE the advent of the roentgen ray 

and its application to the examination 
of the gastrointestinal tract, the conditions 
discussed in this paper were thought to be 
relatively rare and their diagnosis was usu- 
ally made at the autopsy table. During the 
past fifteen years, many cases of diaphrag- 
matic hernia have been reported in the lit- 
erature. Nothing that we present in this 
paper do we consider as original and prob- 
ably most of the text is a reiteration of 
roentgen findings and symptoms presented 
before by many writers. During the past 
year, a report which mentioned the infre- 
quency of diaphragmatic hernia prompted 
us to review our cases. We felt that dia- 
phragmatic hernia was not infrequent and 
in an average hospital practice, if patients 
are carefully examined in the upright, re- 
cumbent and Trendelenburg positions, one 
will be impressed more by the frequency 
than the infrequency of the condition. A 
review and classification of our cases is pre- 
sented in the following table. 

The lesions have been classified 

main groups: 

1. Congenital diaphragmatic hernias having a 
sac with one or more of the component lay- 
ers of the diaphragm as a covering. This 
group we have further subdivided as to 
location: 

(a) Through the esophageal hiatus, 
which there are 78 cases. 

(b) Through the right half of the dia- 
phragm, of which there are 2 cases. 

(c) Through the left half of the diaphragm, 
of which there are § cases. 

11. Evisceration, or acquired type, having the 

serous coat of the stomach or bowel as a 

covering. This type follows injuries and 

stab or gunshot wounds. There is 1 case of 

this type in this series. 

Eventration, or high diaphragm, of which 

there are 4 cases. 

1v. Congenitally short esophagus, 
there are 5 cases. 


into six 


of 


Ill. 


of which 
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M.D. 


Absence of part of the diaphragm, 4 cases, 
1 with an absence of the right diaphragm 
and 3 with an absence of the left dia- 
phragm. 

Thoracic stomach, of which there is I case. 
This makes a total of 100 cases. 


VI. 


Briefly, the diaphragm is a dome-shaped 
muscle which is attached to the lower mar- 
gin of the thorax and to the upper lumbar 
vertebrae, arising embryologically in the 
region of the neck, and maintains cervical 
relations through its innervation by the 
phrenic nerves, which spring one on each 
side, usually from the third to the fifth 
cervical nerves. The central portion of the 
diaphragm is an aponeurosis or central 
tendon into which is inserted the muscu- 
lature which arises from the xiphoid carti- 
lages, the cartilages and tips of the last six 
or seven ribs and by means of the crura 
from the sides of the first four lumbar ver- 
tebrae on each side. 

The diaphragm presents three openings; 
anteriorly and to the right is the opening 
for the inferior vena cava, posterior to this 
opening and in the midline is the esophag- 
eal opening and also in the midline and 
posterior to the esophageal opening is the 
aortic opening. 

Anatomical Variations. The sternal por- 
tion of the muscle is frequently absent; 
occasionally the diaphragm is incompletely 
developed dorsally on the left side. This 
condition is very rare on the right side. 

In lesions of the diaphragm parts of in- 
terest concerning the anatomy are the eso- 
phageal hiatus, central tendons and failure 
of attachment of part or congenital ab- 
sence of part. 

(a) Of a total of 100 cases, 78 were 
through the esophageal hiatus. Roentgeno- 
scopically these cases usually show a slight 
dilatation of the lower esophagus and fre- 
quently a delay in the lower third; the 


* Read at the Thirty-seventh Annual Meeting, American Roentgen Ray Society, Cleveland, Ohio, Sept. 2g-Oct. 2, 1936. 
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esophagus is displaced around the hernial 
sac, usually to the right and posteriorly 
and appears tortuous, and most signifi- 
cant, the rugae of the stomach are defi- 
nitely outlined above the diaphragm. The 
symptoms complained of most frequently 
in this type of lesion where no other pa- 
thology existed were mainly a sense of 
fullness, heartburn, hiccough, substernal 
distress and respiratory and cardiac embar- 
rassment. These symptoms are often exag- 
gerated if large quantities of food are taken 
just prior to retiring. Emptying the stom- 
ach by vomiting or assuming an upright 
position usually relieves the distress. A few 
patients complained of a sense of constric- 
tion at times on swallowing and several 
complained of dysphagia. Where no defi- 
nite complaint was elicited in the history, 
there were generally vague complaints of 
“gassiness,’’ belching and epigastric fullness 
after meals. None of these cases actually 
complained of pain, but rather distress, 
and this distress was substernal rather than 
epigastric. The average age of these pa- 
tients was fifty years and females predomi- 
nated over males, two to one. Four pa- 
tients who were examined on a number of 
occasions for several years, showed the 
hernial sac to be larger than at the previous 
examinations. The size of the sac in this 
type of lesion varied from that of a marble 
to that of an orange. The importance of 
careful roentgenological examination is 
here manifested. For example, if a patient 
with a small diaphragmatic hernia which is 
causing very few symptoms is permitted 
to eat large amounts of food or drink large 
quantities of liquids, immediately before 
retiring, the intragastric pressure is in- 
creased. With the continuous increase in in- 


tragastric pressure, the hernial sac must of 


necessity gradually increase in size. With 
this increase in size, there is also an ac- 
companying exaggeration of symptoms, 
such as respiratory and cardiac embarrass- 
ment. Anyone who has repeatedly exam- 
ined these patients will observe the sac to 
become definitely larger. One patient in 
particular whom we have frequently ex- 
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amined over a period of eight years demon- 
strated these findings conclusively. With 
these facts in mind it is imperative that as 
soon as a small diaphragmatic hernia is dis- 
covered the patient be instructed to take 
small amounts of food and liquids fre- 
quently, and never partake of a heavy meal 
just prior to retiring. In other words, the 
intragastric pressure will not be increased 
markedly if the patient remains in an up- 
right position after eating or drinking small 
amounts. 

In examining for this type of lesion, the 
patient should be placed in a prone posi- 
tion or, better, with the head lower than 
the hips. Occasionally the sac can be out- 
lined more readily by putting the patient 
in the Trendelenburg position on the left 
side, applying pressure over the stomach 
by the palpating hand, or having the pa- 
tient strain, as when going to stool, may 
aid in demonstrating small hiatus hernias. 
Large hernias will often be seen at the be- 
ginning of the examination with the pa- 
tient in the upright position. Occasionally 
on roentgenoscopic examination, before the 
barium meal is-taken, one may get the im- 
pression that a diaphragmatic hernia is 
present by identifying a small amount of 
gas above the diaphragm. In our experi- 
ence, paradoxical movement of the dia- 
phragm has never been observed in hiatus 
hernia, but is encountered in_ hernias 
through the central tendon. Examining the 
patient with the head lower than the hips, 
having the patient take the opaque me- 
dium through a glass tube, will often show 
the esophagus to be displaced around the 
hernial sac. Repeated examinations may 
be necessary to identify small hernias of 
this type. The portion of the stomach in a 
hiatus hernia which is located above the 
diaphragm is usually the upper part of the 
pars cardiaca and not that portion im- 
mediately adjacent to the eosphageal en- 
trance. 

Persistent vomiting, sometimes of blood, 
may occur and severe anemia has been 
seen. Bleeding is believed to result from 
erosions of the fold of the incarcerated 
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Fic. 1a. Diaphragmatic hernia through esophageal 
hiatus showing esophagus behind hernial sac. 


portion of the stomach. A patient may be 
examined and the hernial sac found tran- 
siently above the diaphragm, varying with 
the position of the patient. At subsequent 
examinations the sac may be permanently 
located in the chest. In such an instance, 
the permanent location of the sac above 
the diaphragm is usually due to adhesions 
following complications such as inflam- 
matory conditions, ulceration of the in- 
carcerated portion and unsuccessful oper- 
ative procedures. 

We feel it is imperative that patients be 
examined in the recumbent and Trendel- 
enburg positions. From our experience less 
than 5 per cent of small hiatus hernias can 
be identified if the patient is examined 
only in the erect position. 

(b) Of congenital diaphragmatic hernias 
through the right half of the diaphragm, 
there are 2 cases. One, an adult woman, 
showed a loop of the transverse colon 
which had herniated through the right 
diaphragm. Previous to roentgen diag- 
nosis she had been treated for an enterop- 
tosis and had remained in bed in the knee- 
chest position on many occasions for long 
periods of time. She was examined several 
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times before the bowel was found to be in 
the thoracic cavity. Her chief complaint 
was pain in the right upper quadrant and 
although the hernia was through the 
right diaphragm and was rather large, ex- 
cursions of the diaphragm were normal. 
Even though we suspected that a dia- 
phragmatic hernia was causing the pa- 
tient’s symptoms, no bowel was found 
above the diaphragm on two very careful 
and prolonged roentgenoscopic examina- 
tions. With increase in symptoms, the pa- 
tient was again brought to the department 
for an examination and at this time a 
large loop of the transverse colon was 
found above the right diaphragm. The 
loop of bowel was behind the liver. The 
liver probably covered the rent in the dia- 
phragm and kept the bowel from entering 
the chest at the first two examinations. 
The fact that the patient assumed a knee- 
chest position between the second and 
third examinations probably contributed 
to the herniation of the bowel through the 
rent in the diaphragm. 


Fic. 14. Diaphragmatic hernia through 
right half of the diaphragm. 
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The other case was that of an infant in 
which the large bowel was in the right 
chest, having herniated up and around the 
lateral margin of the liver. This case was 
verified at autopsy. 

(c) Of the congenital diaphragmatic 
hernias through the left half of the dia- 
phragm, there are 5 cases other than hiatal 
hernias; 4 were adults and 1 an infant. Of 
the 4 adults, 1 showed the stomach to be 
located in the left chest with the esoph- 
agus entering very low in close proximity 
to the duodenal bulb, 1 showed a hernia- 
tion of the splenic flexure through the left 
half of the diaphragm, 1 showed a portion 
of the transverse colon located in the left 
chest well anterior and overlying the heart 
shadow, and the other showed a hernia- 
tion of the stomach, small and large 
bowel, through the left half of the dia- 
phragm. The latter case was operated on 
and the operative findings corresponded 
with the roentgenological. On the first ex- 
amination of this patient, the esophagus 
was found to enter the stomach low down 


Fic. 1c. Diaphragmatic hernia through 
left half of the diaphragm. 
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Fic. 1d. Diaphragmatic hernia through, 
left half of the diaphragm. 


and posteriorly. For two years prior to en- 
tering the hospital this patient complained 
of nausea, vomiting, and cramping pains in 
the upper abdomen following a heavy 
breakfast. When he was having a severe 
attack he also had pain radiating to the 
left shoulder. These pains would disap- 
pear after he was up and around for a 
while. If he was up and around for several 
hours before breakfast he would experi- 
ence no discomfort after eating. The in- 
fant in this group roentgenologically 
showed the stomach and splenic flexure in 
the left chest. The right diaphragm was 
normal, the left obliterated. The heart 
was displaced to the right and compressed 
the right lung. This case was operated on 
and showed the herniation to be through 
the left central tendon. Roentgenoscopi- 
cally on respiration the rent in the dia- 
phragm contracted and expanded, and 
likewise that portion of the stomach which 
was located in the hernial opening con- 
tracted and expanded. 

II. In the evisceration, or the acquired 
type, due to injury, there is 1 case. Evis- 
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Fic. 2. Evisceration, following automobile accident. 
about one-half of the stomach and part of the 
omentum protruded through a rent 4 cm. long 
in the left diaphragm. 


ceration usually occurs on the left side as it 
often follows physical encounters, inas- 
much as most individuals are right handed 
and the assailant usually strikes his victim 
in the left side. When an abdominal viscus 
enters the chest in evisceration, there is no 
diaphragmatic sac. The diaphragm is com- 
pletely severed and the serous coat of the 
viscus serves as a covering. These patients, 
if examined shortly after either a crushing 
injury, stab or gunshot wound, are in 
shock. Often immediately following in- 
jury blood in the chest may make the 
diagnosis difficult. For example, it may be 
impossible to outline the bowel even 
though it is in the chest, and the diaphragm 
is often obliterated by the blood in the 
pleural sac. It may be some time following 
the injury before an accurate diagnosis can 
be made. It is important that patients who 
have sustained an injury of this type be 
carefully roentgenoscoped and roentgeno- 
graphed before they are discharged. Any 
patient who has sustained a crushing in- 
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jury of the lower chest should have a com- 
plete gastrointestinal examination includ- 
ing a barium enema. Our patient, a man, 
was riding in the rear seat of a car when 
the car collided with another car, throw- 
ing him forcibly against the back of the 
front seat, injuring his lower chest. He 
complained of pain in the lower left chest, 
definite pain on pressure was elicited at the 
level of the eighth, ninth and tenth ribs in 
the midaxillary line. No fractured ribs 
were identified roentgenographically. He 
was unable to lie on his back; he also had a 
persistent cough. Roentgen findings 
showed the stomach to be located well up 
in the left chest, about half of the stomach 
being located within the thoracic cavity. 
The stomach showed a definite narrowing 
where it passed through the diaphragm. 
The left lung was collapsed. This patient 
was operated on and about half of the 
stomach and omentum was found pro- 
truding through a rent about 4 cm. long, a 
little posterior to the dome of the dia- 
phragm and extending almost to the eso- 
phageal hiatus. 


Fic. 3. Eventration, showing high position of dia- 
phragm. Abdominal contents below diaphragm. 
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III. In the eventration type, there are 4 
cases, and in these the left half of the dia- 
phragm was involved. One of the 4 pa- 
tients had a fractured pelvis. Eventration 
or high diaphragm indicates a defect which 
is characterized by a thinning or relaxa- 
tion of the leaf of the diaphragm, which oc- 
cupies an abnormally high position. It is 
associated in some instances with aplasia 
of the lung on the affected side. The weight 
of evidence is that the condition is con- 
genital, although one of our cases was 
found following a pelvic fracture. This con- 
dition was first described by Petit in 1890. 
Symptoms are indefinite; some patients 
complain of vague gastric distress. Atten- 
tion has been called to an increased out- 
ward movement of the costal margin on 
the affected side on inspiration, which is 
due to the fact that the intercostal muscles 
on that side have little opposition from the 
weakened diaphragm. In eventration, the 
stomach and abdominal viscera are always 
located below the diaphragm. In even- 
tration, a lateral view is recommended to 
show the anteroposterior distribution of 
both halves of the diaphragm and to help 
differentiate between hernia and even- 
tration. 

It is most important to differentiate 
eventration from absence of the left dia- 
phragm, and this is often difficult to do. 

IV. Congenitally short esophagus, of 
which we have 5 cases, shows the esoph- 
agus to enter the stomach within the 
chest, with a portion of the stomach lo- 
cated within the chest at all times. Rugae 
are definitely outlined above the dia- 
phragm and the esophageal opening is 
widened. One case complained of heart 
burn one hour after eating with no definite 
relief from soda. No ulcer was present in 
this case. Otherwise no definite symptoms 
were complained of in this type of con- 
dition. 

The differentiation between congeni- 
tally short esophagus, with a portion of the 
stomach in the thorax, and hiatus hernia is 
important. Short esophagus is not ame- 
nable to surgical operation. With this point 
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Kic. 4. Congenitally short esophagus. 


in mind, it is important that the roent- 
genologist differentiate the two lesions. 
Undoubtedly a number of so-called hiatus 
hernias have been erroneously diagnosed 
and were in reality short eosphagus. 

V. There are 4 cases of absence of part 
of the diaphragm, 1 on the right side and 
3 on the left side. These cases all showed 
signs of respiratory embarrassment and 
were sent to the roentgen department for 
studies of the chest. Three were infants (2 
only two days old) and 1 a girl aged six 
vears. The girl of six years was sent to the 
roentgen department for a study of the 
chest with special reference to a foreign 
body. The film showed the left chest to be 
obliterated and a definite fluid level which 
changed as the position of the patient was 
varied. Previous to admission to the hos- 
pital a thoracentesis was done, fluid re- 
moved and a diagnosis of pleurisy with ef- 
fusion made. Roentgenoscopic examina- 
tion revealed an absence of the diaphragm 
on the left side, the stomach and splenic 
flexure were located in the chest, and the 
fluid was thought to be located in the 
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Fic. 5. Absence of left diaphragm. 


stomach and not free in the chest. A bar- 
ium meal and enema substantiated the 
diagnosis. The second case showed the 
small bowel, transverse colon and stom- 
ach in the left chest with an absence of the 
left diaphragm. The third case showed an 
absence of the left diaphragm with the en- 
tire left chest filled with bowel, displacing 
the heart and mediastinal structures well 
into the right chest. The fourth case 
showed the diaphragm to be normal on 
the left, the right chest was filled with 
bowel and the right diaphragm was absent. 
There was a compression atelectasis of the 
right lung. This patient died eighteen 
hours after birth and autopsy showed a 
failure of attachment of the posterior por- 
tion of the right diaphragm, with the 
stomach, small intestine and part of the 
colon in the right chest. 

Oftentimes, especially in children, a flat 
film may establish a diagnosis of bowel or 
stomach in the chest. Multiple air cysts of 
the lung must be considered in the differ- 
ential diagnosis. If there is any question of 
diagnosis, the barium meal and enema 
should be resorted to. 
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The diaphragm is not essential to life. 
Complete absence of the diaphragm is nor- 
mal in animals below mammals. As has 
been shown by Colton, absence of the left 
diaphragm is not uncommon in dogs. 

LeWald reports one case of a patient 
with an absence of the left half of the dia- 
phragm who was a successful five mile re- 
lay runner. 

VI. The sixth and last division is that of 
thoracic stomach of which there is I case. 
The patient was a colored man, aged sixty- 
eight, who had had gastric distress for 
thirty-five years. His first attack of gastric 
distress lasted for a year, during which 
time he could not take more than a cupful 
of fluid at a time. Before the onset of his 
gastric distress, he felt that food had 
lodged in his throat and it was common for 
him to vomit an entire meal. By “‘stuff- 
ing,” as he put it, he could go several days 
without vomiting, but eventually he would 
have to vomit to relieve the feeling in his 
throat. Physical examination revealed 
bulging of the left chest, tympany along 
the right sternal margin and a scaphoid 
type of abdomen. The roentgen findings 


Fic. 6. Thoracic stomach. 
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were as follows: The stomach was located 
in the thorax, posterior to the heart and 
extended slightly to the right. The esoph- 
agus was short, about 3 inches in length, 
and entered the cardiac portion of the 
stomach at the superior level of the sterno- 
clavicular articulation. The greater curva- 
ture of the stomach pointed to the right 
and downward. The pylorus pointed down- 
ward and to the left, was regular in out- 
line and passed from the chest into the ab- 
domen through the esophageal opening. 
The duodenal bulb was difficult to visual- 
ize, but at times appeared normal and was 
located apparently at about the normal 
esophageal opening of the diaphragm. The 
diaphragm was normal on both sides. The 
motility of the bowel was normal. 

Thoracic stomach and short esophagus 
are in all probability different stages of the 
same developmental defect. In. true tho- 
racic stomach, the entire stomach is per- 
manently located in the thorax above the 
diaphragm, the esophagus is short, often- 
times not measuring more than 4 or 5 
inches in length. Usually the pyloric sulcus 
occupies the esophageal hiatus of the dia- 
phragm. In short esophagus, which is no 
doubt congenital, a portion of the stom- 
ach, usually not more than one half of the 
pars cardiaca, is permanently located in the 
thorax above the diaphragm. The eso- 
phageal hiatus of the diaphragm in this 
condition is usually larger than normal, 
whereas in true thoracic stomach the hia- 
tus is of normal size. There is a marked dif- 
ference in the length of the esophagus in 
true thoracic stomach and in short esoph- 
agus. 

DISCUSSION 

Dr. Wittis F. Mances, Philadelphia. 
I think this is an extremely interesting group 
of cases that Dr. Jenkinson has shown you, and 
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you will do well to study the text of his paper 
when it is presented. 

I am going to speak for only a minute about 
the congenitally short esophagus, for I am 
quite certain that it is a definite clinical entity. 
You can always demonstrate that portion of 
the stomach above the diaphragm, if you give 
the patient enough barium. You don’t have to 
have very dense or an extremely large amount 
of barium, only enough so that you can defi- 
nitely see it. To differentiate diaphragmatic 
hernia and the short esophagus, fill the stom- 
ach with a thin barium mixture, enough so that 
you can easily roentgenograph through it, and 
then with the patient in the right oblique prone 
posture, fluoroscope the patient and make 
roentgenograms with the esophagus completely 
filled with a very dense barium mixture. This 
will show the esophageal channel going to the 
diaphragm if it is a true diaphragmatic hernia. 

I have found quite a number of interesting 
lesions in the esophagus of the congenitally 
short type; in one patient there was an esophag- 
eal diverticulum just above the point where 
the esophagus joins the thoracic portion of the 
stomach. | demonstrate it in every 
position; in the erect posture there were fluid 
levels in both the diverticulum and the tho- 
racic portion of the stomach. I have seen three 
carcinomata and quite a number of ulcers in 
the congenitally short esophagus. 


could 


Dr. JENKINSON (closing). I want to thank 
Dr. Manges for his discussion. I want to bring 
up just one point regarding rugae. I think 
oftentimes it is difficult to differentiate (es- 
pecially if you have some inflammation of the 
esophagus) the esophageal folds from rugae in 
the stomach. Usually the esophageal folds in 
our experience have been straight up and down, 
whereas in the hernial sac the rugae are not 
necessarily in the vertical plane, but extend in 
all directions. I think that is one way of differ- 
entiating whether or not you are dealing with 
a dilated lower esophagus. With or without 
inflammation, from a diaphragmatic hernia, 
usually the rugae extend in all directions in 
the hernial sac. 
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ROENTGENOLOGIC CONSIDERATIONS 
IN INFANT MASTOIDITIS 


By C. 


F. CRAIN, M.D. 


CORPUS CHRISTI, TEXAS 


NFANT MASTOIDITIS com- 

manded unusual attention of the pedia- 
tricians and otologists in the last decade. 
The incidence of middle ear and mastoid 
infections in infants with severe gastro- 
intestinal upsets is very high. Smith? 
quotes Krossnig as stating that 80 per cent 
of all infants autopsied will show a puru- 
lent exudate in the ear. Granting that some 
of these are terminal involvement, the fact 
will not be denied that infant mastoiditis is 
an immediate or a contributing cause of 
many infant deaths. 

It is a recognized fact that clinical evi- 
dence or physical examination may not and 
often does not reveal an existing mastoid- 
itis in infants. Any diagnostic aid in this 
condition is welcomed by the profession in 
general but especially by the pediatrician 
and otologist. A review of the literature 
will reveal that much has been written on 
infant mastoiditis. A further observation is 
that little or no credit is given to the roent- 
gen examination as an aid in its diagnosis. 
Martin,'? Evans,* and Granger® have writ- 
ten on this subject and have done much to 
promote interest in and acceptance of this 
aid in diagnosis. Inasmuch as the literature 
in general gives but casual mention of the 
roentgen ray in the diagnosis of infant mas- 
toiditis, it appears that the roentgen ex- 
amination is still generally considered as 
little more than useless in the diagnosis of 
this condition. 

References to the use of the roentgen ray 
in treating infant mastoiditis are even 
more meager. Granger’ has considered this 
specifically and his conclusions are that it 
is of distinct value when there is no evi- 
dence of destruction. His dosages were ob- 
tained by the radiation delivered incident 
to frequent roentgenographic examina- 
tions. No other references are found which 
specifically deal with the treatment of in- 


fant mastoiditis by the roentgen ray. In 
fact, this form of therapy has not been 
mentioned in the other articles on infant 
mastoid disease which have been reviewed 
in this study. 

Familiarity with the normal roentgen 
anatomy of the infant mastoid is the first 
essential in the interpretation of films in 
these cases. There are, of course, wide vari- 
ations, but a fairly constant type is usually 
present for a given age. The younger in- 
fant’s roentgenogram will reveal as land- 
marks (1) the auditory canal, (2) the coch- 
lea, (3) the semicircular canals, (4) the teg- 
men tympani, (5) the mastoid antrum, (6) 
the mastoid proper (see Fig. 1). 

The auditory canal is clearly visible as a 
circular, clearly demarcated area of de- 
creased density. The cochlea is below and 
anterior to the auditory canal and is usu- 
ally represented as a conglomerate mass of 
density, but occasionally a spiral contour 
of it may be distinguished. The superior 
semicircular canal lies posterior to and ex- 
tends somewhat higher than the auditory 
meatus and is visible as two parallel lines 
of density, the walls of the canal, which ex- 
tend upward, over, and downward in an 
egg-shaped curve. The posterior semicircu- 
lar canal lies posterior and slightly inferior 
to the auditory meatus and, overlapping 
the inferior portion of the superior canal, 
extends posteriorly. The external horizon- 
tal semicircular canal is rarely distinguish- 
able as such but may be roughly visualized 
at the base of the other two canals, pos- 
terior and slightly inferior to the auditory 
meatus. The tegmen tympani extends from 
above the auditory canal backward and up- 
ward in a curved or elongated S-shaped line 
of density. The antrum, if visualized, is 
placed superior and posterior to the audi- 
tory meatus and in part is covered by the 
shadow of the superior semicircular canal. 
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Fic. 1. Normal infant mastoid—aged four months. 7, auditory canal; 2, cochlea; 
3, semicircular canals; 4, tegmen tympani; 5, mastoid antrum; 6, “‘pre-mastoid”’ 


area, 


That portion of the antrum between the 
superior canal and the tegmen and that 
portion superimposed on the loop of the 
superior semicircular canal is frequently 
visualized. The mastoid proper in the 
younger infant is visualized as a triangular 
area of slightly decreased density extend- 
ing backward from the antrum, its roof 
formed by the tegmen. At this stage the 
mastoid or pre-mastoid area is composed 
of cancellous bone and in it one may visual- 
ize faint trabeculations similar to those 
seen in other cancellous bone. 


As the mastoid develops, the semicircu- 
lar canals begin to lose their identity, first, 
the horizontal, then the posterior, and fin- 
ally the superior. The cancellous pre-mas- 
toid area becomes larger and assumes a 
more spherical shape in its downward and 
backward extension. At a later date, it be- 
gins to assume a more cellular structure, 
the progression continuing until the adult 
type mastoid is formed. 

The value of the roentgen ray in the 
diagnosis of infant mastoiditis is lessened 
because of the following conditions: (1) the 


Fic. 2. Illustrating effect of movement. The same mastoid at the same sitting. In 
the figure on the left there is movement although vascular groove marking is 
distinct. The nuchal lines are fuzzy and the mastoid appears to show evidence of 
destruction, which is not present in the figure on the right. 
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difficulty of obtaining satisfactory roent- 
genograms and the utter impossibility of 
obtaining stereoscopic films; (2) only one 
cell, the mastoid antrum, is present in the 
younger infant, and this is often difficult to 
visualize; (3) the pre-mastoid area, usually 
involved in these infections, is composed of 
cancellous bone in which minor changes are 
not as readily detected as in a pneumatic 
structure; (4) the usual presence of em- 
bryonic tissue in varying amounts in the 
mastoid antrum, and (5) the often bilateral 
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A sharp suture line or vascular groove 
image should not be considered as evidence 
of lack of motion. They are in such immed- 
late contact with the film that slight rota- 
tion may not blur them, while structures 
away from film contact, such as the mas- 
toid antrum, may be blurred and a haze 
interpreted as abnormal when actually no 
pathology exists. The nuchal lines of the 
occipital bone are not in contact with the 
film and they will be clear and distinct if 
no movement is present. Therefore the cri- 


Fic. 3. Right mastoid, normal; left mastoid, antrum is cloudy, superior semicircular 
canal is largely obscured, “‘pre-mastoid”’ area is hazy and no trabeculations are 
visualized. 


involvement in infants, which may dis- 
credit a comparative study between the 
two sides. 

Satisfactory roentgenograms are the first 
essential. Films must be made with identi- 
cal exposure angles. Any trace of move- 
ment should disqualify a film for interpre- 
tation (Fig. 2). Identical angles offer no dif- 
ficulty if care is taken in posing the patient 
and in tilting the tube. The exposure 
should be made by a flash technique. A 
tube with the smallest focal spot compat- 
ible with high milliamperage exposure 
should be used. If an infant is continually 
fighting its position a compression band is 
essential. Most cases are better managed 
without a compression band, the child’s 
head being held by a person of whom the 
child is fond. 


teria for judging a film suitable for inter- 
pretation may be (1) uniform and proper 
density of the two sides, (2) accurate and 
identical angles of projection of the two 
sides and (3) lack of movement on either 
side. The lack of any of these three will 
correspondingly lessen the value of any in- 
terpretation made from them. 

The infant mastoid that has but one cell, 
the antrum, is often difficult and some- 
times impossible to interpret. If the antrum 
is visible, it may appear cloudy due to the 
embryonic tissue within it when actually 
no pathology exists. A variation between 
the two sides may be helpful (Fig. 3). But 
there is usually some degree of cancellous 
bone outlining the “pre-mastoid” area 
which may show variations in infections. 
Normally this area shows the fine trabecu- 
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Fic. 4. Illustrating haze of antrum and “‘pre-mastoid”’ area in acute bilateral mas- 
toiditis. Trabeculations in cancellous area are obscured on left side and oblit- 
erated on right. Bilateral mastoid infection with necrosis found at operation. 


lations seen in other cancellous bone, and 
in the involved mastoid these trabecula- 
tions will be seen to undergo the same 
changes as occur in the trabeculations of 
the pneumatized mastoid, 1.e., thickening, 
interruption or absorption. There may also 
may be a haze of density in this cancellous 
tissue corresponding to the haze of an exu- 
dative infection in the pneumatized mas- 
toid (Figs. 4 and 5). 

It has been that in almost 
every case of infection of the infant mas- 
toid the semicircular canals on the infected 


observ ed 


side are less distinct in outline than those 
on the opposite side. If bilateral involve- 
ment is present, the side showing the 
greatest obscuration of the canal outlines 
is invariably longer in resolving. The rea- 
son for this obscuration of the canal walls 
is not clear. However, their shadows are 
superimposed on those of the antrum and 
pre-mastoid space, each of which is in- 
fected in a mastoiditis. It is possible that 
the haze of the infected area will decrease 
the sharpness of outline of the superim- 
posed shadows of the semicircular canals. 


Fic. 5. Illustrating loss of traceability of trabeculae in cancellous “pre-mastoid”’ 
area during infection. The figure on left shows a haze, but trabeculae are trace- 
able. Considered suspicious. Figure on right is the same mastoid one week later, 
No trabeculae are visible. Mastoiditis with necrosis, proved at operation, 
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This sign is fairly constant in the infected 
infant mastoid and is considered a reliable 
diagnostic point. 

Granger’s sign’® is a late sign in that it de- 
pends on the visibility of the lateral sinus 
in the roentgenogram of an infant’s mastoid 
under two years of age and is considered 
by Granger as a positive sign of mastoid 
destruction. We have observed the bi- 
lateral outline of the lateral sinuses in a 
few instances when no clinical or other 
roentgenological signs of mastoiditis ex- 
isted. We feel that unless other roentgeno- 
logical signs of mastoiditis are present, the 
visibility of the lateral sinus will be mis- 
leading if interpreted as meaning destruc- 
tion. 

The frequency of bilateral involvement 
of mastoids in infants discredits, in a way, 
the comparison of the two sides. Thorough 
knowledge of the normal infant mastoid 
will be of aid in recognizing even bilateral 
changes. When one side is more advanced 
in the infective process, the diagnosis of 
the one further advanced should be rela- 
tively easy. 

The rarity with which roentgen irradia- 
tion is mentioned in the literature as a 
form of treatment in mastoiditis will attest 
the infrequency with which it is used. Yet 
most roentgenologists will recognize its 
value. The experience reflected in this dis- 
cussion is fairly brief, yet the results have 
been so definite that only a most optimistic 
view can be taken of this as an adjunct in 
its treatment. Roentgen irradiation ap- 
pears to be not only distinctly helpful in 
all cases but astoundingly curative in most 
of them. 

It is reasonable to suppose that roentgen 
treatment in infant mastoiditis should be 
beneficial. In any infection we are con- 
fronted with the problem of producing 
drainage and of combating infection. The 
value of roentgen irradiation in other acute 
infections is too well established to require 
discussion. With this treatment we also 
have the possibility of a nonsurgical drain- 
age of the mastoid area. The infant mas- 
toid is peculiarly suited for drainage. The 
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mastoid area is small and is immediately 
adjacent to the antrum, which in reality is 
as large or larger than in the adult. The 
aditus is nearly perpendicular, is relatively 
large and its lumen is short." The eusta- 
chian tube is shorter, wider, less angulated 
and more patulous. The antrum, aditus 
and tympanum, however, are filled, or 
nearly so, with embryonic tissue in many 
folds which offer a favorable culture me- 
dium for bacteria, increase the absorptive 
area for toxins and may also block drainage 
in the presence of infection. Hypertrophy 
of adenoid tissue about the pharyngeal 
opening of the eustachian tube may also 
block drainage. The radiosensitivity of 
embryonic tissue and lymphoid tissue is 
well known. With sufficient dosages of 
roentgen rays it is reasonable to suppose 
that this tissue will shrink, thereby favor- 
ing adequate drainage and at the same 
time reducing the absorptive area and the 
resulting septic intoxication. 

The results in 54 cases of mastoiditis in 
infants treated by roentgen irradiation in 
the last two and one-half years are sum- 
marized. There is no follow-up record on a 
few cases so treated. These are not in- 
cluded. All cases clinically and roentgeno- 
logically had mastoiditis, either bilateral 
or unilateral. There were 36 cases con- 
sidered bilateral and 18 unilateral, a ratio 
of 2 to I. 

Of these 54 cases, 42, or 77.8 per cent, 
were successful, i.e., progressed to com- 
plete recovery without operation; 12 cases, 
or 22.2 per cent, were unsuccessful. Eight 
of the 12 unsuccessful cases were oper- 
ated upon and 4 died without operation. 
One operated case died. This was not due 
to delay while awaiting favorable action 
from the roentgen therapy because the 
child was operated on within eighteen hours 
from the time of the first roentgen treat- 
ment. Only one mastoid was opened at the 
first operation, the opposite mastoid being 
opened a few days later. The infant subse- 
quently died of a meningitis. 

All 4 patients dying without operation 
were critically ill and likely would not have 
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survived surgery. One, an infant aged 
three months, had been ill since birth, was 
marasmic and died thirty hours after the 
first roentgen treatment. Another infant, 
aged twelve months, had a complicating 
bronchopneumonia. Hospitalization was 
impossible. Two roentgen treatments were 
given, on the twenty-eighth and thirty- 
fifth day of illness; the child died on the 
fortieth day. A third child, aged nine 
months, had a complicating lobar pneu- 
monia from which developed an empyema 
and a spontaneous pneumothorax. At the 
time of death the drainage from both ears 
was slight and the infection was apparently 
resolving. The fourth child, aged ten 
months, had pneumonia and bilateral pu- 
rulent otitis media one month prior to the 
first roentgen treatment. A pyelonephritis 
developed and the child died twelve days 
after the first treatment. 

The average duration of time from the 
onset of ear symptoms to the first roentgen 
treatment was 30.9 days for all cases. For 
the successful group it was 36.3 days and 
for the unsuccessful group it was 15.8 days. 
The average duration of time from the first 
roentgen treatment to complete recovery, 
operation or death was for recovery 16.6 
days, for operation 7.8 days and for death 
11.6 days. 

The irradiation in the earlier cases was 
given with a voltage of 125 kv. (peak), fil- 
tered through 3 mm. aluminum at 40 cm. 
distance. The later cases have been treated 
with roentgen rays generated at 140 kv. 
constant potential, filtered by 0.25 mm. 
copper plus I mm. aluminum at a 50 cm. 
distance. No apparent difference in results 
was noticed by this change of factors. The 
size of the portal is 7 to 10 cm. and is so 
placed as to include the entire mastoid 
area, middle ear and posterior pharyngeal 
wall; 100 r is given per dose. If the mas- 
toiditis is unilateral but both ears are 
draining, both sides are treated. 

Practically all cases showed a decided 
improvement within twenty-four hours fol- 
lowing the therapeutic administration of 
roentgen rays. Pain is relieved, the infant 
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rests comfortably and the fever begins to 
subside. There is usually an alteration in 
the character of the discharge. As a rule, it 
becomes somewhat thicker and more pro- 
fuse soon after the treatment. Later it 
thins out and becomes scant. Previous 
weight loss is promptly checked and an 
early gain in weight is the rule. Those cases 
with a postauricular edema or subperios- 
teal swelling usually show a decrease in 
tumefaction within twenty-four hours. 
The cases which did not respond with 
resolution are those that had such a 
marked drooping of the posterosuperior 
canal wall that drainage was greatly im- 
peded. If the discharge persists and the 
resolution is not rapid, another treatment 
is given in three to five days and repeated 
as necessary. The average number of treat- 


number in the successful group was 2.21 
treatments per case and in the unsuccess- 
ful group was 2.12 treatments per case. Of 
the successful group, 14 cases resolved with 
but one treatment, 14 resolved with two 
treatments, 6 cases resolved with three 
treatments and 8 cases required four or 
more treatments. The greatest number of 
treatments given to an individual case was 
SIX. 

It is not recommended that all infected 
infant mastoids should be treated by roent- 
gen irradiation. Those with evidence of 
considerable necrosis should be treated 
surgically unless a favorable response to 
the roentgen therapy is quick and pro- 
gressive. Evidence of absorption does not 
preclude roentgen therapy nor does it fore- 
cast failure by this method. A few cases in 
this series showed definite evidence of ab- 
sorption in their respective films, yet com- 
plete resolution has resulted after roentgen 
therapy. Failure to establish adequate 
drainage, an increase in the drooping of 
the posterosuperior canal wall, rising tem- 
perature, increase in the leukocyte count 
and a continued loss in weight should al- 
ways bring up the question of surgery. 

Maintenance of drainage by wide my- 
ringotomy and the institution of supportive 
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Fic. 6. Right mastoid shows general haze throughout structure. Trabeculae faintly 
visible on original film. Left mastoid shows a general haze with absence of 
trabeculations and evidence of absorption. The auricle is superimposed but evi- 


dence is definite. The infection in both ears resolved eleven days after roentgen 


therapy. See text, Case 1v, and Figure 7 


measures are essential in each case. Most of 
the more critically ill in this series have 
been hospitalized and have received blood 
transfusions and parenteral fluids. Much 
credit for the general and local response is 
given to this care. There are some cases 
which probably would have resolved with- 
out surgery or roentgen therapy but there 
is no way of knowing how many patients in 
this series would have required surgery had 
not roentgen therapy been instituted. Rob- 
erts,'® in reviewing 779 cases of acute otitis 
media in children, found 304 with mas- 
toiditis. Of these 304 cases with mastoidi- 


tis, 201, or 66 per cent, were surgical and 
or 34 per cent, were nonsurgical. In 
our series of 54 cases there were 77.8 per 
cent nonsurgical mastoid infections. Con- 
clusions from a close margin in this statisti- 
cal comparison would manifestly be un- 
just, but an increase of 43.8 per cent of 
nonsurgical mastoiditis cases in this series 
of roentgen treated cases over that of 
Roberts’ series receiving no roentgen treat- 
ment should receive consideration. How- 
ever, it does not take statistical analyses 
to know that radiation therapy benefici- 
ally influences a mastoiditis in infants. The 
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Fic. 7. 


Same case as Figure 6, eight months later. Right mastoid is normal. Left 


mastoid shows density in the antral region with thickening of trabeculations, 
probably changes resulting from the regeneration of the previously absorbed area. 
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Fic. 8. Usual type mastoid for four months infant. Antral and “‘pre-mastoid”’ can- 
cellous area on right side is clear. Left side shows general haze in antral and pre- 
mastoid area, obscuring clear visibility of semicircular canals. Acute mastoiditis 
left. Ear dry seventh day after therapy. See text, Case vi. 


prompt clinical improvement, manifested 
by a drop in temperature, decreased rest- 
lessness and gain in weight, which follows 
closely in almost every case the administra- 
tion of therapeutic irradiation to the mas- 
toids is dramatically convincing in itself. 

A brief review of a few representative 
cases in this series follows: 


REPORT OF CASES 


Case iv. Aged twelve months. The onset 
was thirty-three days before with head cold 


and high fever. A bilateral myringotomy was 
performed early in the course. The right ear 
was opened five times and the left ear three 
times after onset. Roentgen examination 
showed an exudative mastoiditis on the right 
side and a mastoiditis with absorption on the 
left (Fig. 6). Roentgen treatment was given on 
the thirty-third day. Infection resolved eleven 
days after therapy. Roentgen examination of 
mastoids eight months later (Fig. 7) showed a 
cloudiness of the antral region with thickening 
of the trabeculations on the left side, but there 
were no symptoms referable to either ear. 


Fic. 9. Unusual cellular development for twenty-four months. Right: There is 
cloudiness in the antral and superior mastoid region with some thickening of 
trabeculations, probably an early involvement. Left: There is a generalized haze 
with marked density in antral region. No trabeculations are visualized. Acute 
mastoiditis with destruction. (See text, Case 1x.) Infection in right ear resolved 
in five days and in left nineteen days after roentgen therapy. 
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Case vi. H. F., aged four months. Infant 
had been ill with head cold and fever for ten 
days. Bilateral myringotomy was performed on 
the tenth day with frank discharge of pus from 
both ears. The right ear resolved on the four- 
teenth day after myringotomy. The left ear 
continued drainage and was examined roent- 
genologically on the twenty-first day of drain- 
age. The right mastoid was normal, the left 
mastoid showed evidence of acute mastoiditis 
(Fig. 8). Roentgen therapy was given to the 
left side on the twenty-first day of drainage. 
The ear was dry on the twenty-eighth day, or 
seven days after roentgen therapy. 
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on the following day and roentgen therapy was 
given. Ear discharge ceased on the second day. 

Case xi. C.B., aged nine months. The in- 
fant was acutely ill for two weeks with fever 
and drainage from both ears. A rise in tempera- 
ture with development of postauricular swelling 
on left side occurred one day before roentgen 
examination which revealed an acute mastoidi- 
tis with evidence of necrosis on the left side 
(Fig. 10). Clinical improvement was marked 
on the following day. The postauricular swelling 
rapidly subsided and complete resolution of the 
infection was present ten days after roentgen 
therapy. 


Fic. 10. Right mastoid shows a fairly clear antral area and trabeculations in can- 
cellous area are normal. Left mastoid: Cloudiness in antral region and trabecula- 
tions are largely obscured and present a “cheesy”’ area in postantral portion. Post- 
auricular swelling on left side. Left mastoiditis with necrosis. Infection in both 
ears resolved ten days after roentgen therapy. 


Case 1x. B.T., aged twenty-four months. The 
onset was acute with pain in both ears. Both 
ear-drums were opened twelve hours after onset. 
There was a thin, blood-tinged discharge which 
on the fourth day became thicker, copious and 
purulent. Fever was present up to 1o1° F. for 
ten days. On the eleventh day it rose to 103° F., 
at which time the patient was referred for 
roentgen examination of the mastoids. Early 
mastoiditis on the right side and a destructive 
mastoiditis on the left side were revealed (Fig. 
g). Roentgen therapy was given to both mas- 
toid areas at that time. Improvement was 
marked within twenty-four hours. The right 
ear was dry on the fifth day following roentgen 
therapy, the left ear was dry on the nineteenth 
day. Two months later after a slight cold, the 
left ear again became involved. It was reopened 
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UROGRAPHIC PYELOLYMPHATIC BACK FLOW* 


By MEREDITH F. CAMPBELL, M.D. 
NEW YORK CITY 
and 
VICTOR B. SEIDLER, M.D. 


MONTCLAIR, NEW JERSEY 


YELOLYMPHATIC backflow desig- 

nates the retrograde passage of fluid 
from the renal pelvis into the parenchy- 
mal and renal lymphatics. The occurrence 
of this unusual phenomenon at the time of 
retrograde urographic injection is of special 
interest to roentgenologists who not only 
should recognize the roentgenographic 
manifestations but should interpret to the 
patient’s physician the possible clinical 
significance of their discovery. Pyelo- 
lymphatic backflow has not been demon- 
strated by excretory (intravenous) urog- 
raphy. Its occurrence suggests but does 
not signify a ready communication be- 
tween the urinary and lymphatic channels 
of the kidney, the usual clinical evidence 
of which is chyluria. The roentgenologist, 
therefore, may wisely caution that re- 
peated urinalyses be made for the demon- 
stration of chylous fat bodies. Yet, as in 
the 2 cases reported here, chyluria may not 
exist. 

ETIOLOGY 

Incidence. Urographic pyelolymphatic 
backflow was first described by Hampton’ 
in 1920. It is unlikely that the 15 cases re- 
ported in the literature are a true index of 
its incidence.!3.4.5.6.7.12 5.26.27 The fact that 
individual urologists are able to report 2+ 
or instances personally observed 
within relatively short periods suggests 
that the phenomenon is not uncommon and 
usually passes unrecognized. 

Side Involved, Sex and Age. Of the 15 
cases heretofore reported, the right kidney 
was involved 8 times and the left 7 times. 
Apparently our Case 1 is the first instance 

+ Present communication. Moreover, since this paper was sub- 
mitted for publication, one of us (M.F.C.) has observed pyelo- 


lymphatic backflow in 3 additional achyluric patients studied 
urographically: two adults and one child. 


of bilateral urographic pyelolymphatic 
backflow observed (Fig. 1). Eleven were 
males, 3 were females and in I instance the 
sex was not stated. These patients ranged 
in age from twenty-three to seventy years. 
Both of our patients were women, aged 
fifty-two and forty-six years respectively. 

Direct Etiology. The mechanism by 
which fluid injected into the renal pelvis 
leaves the kidney through the lymphatics 
is unknown. A brief résumé of (1) the ana- 
tomic considerations and (2) the types and 
roentgenographic manifestations of the 
various modes of pelvic backflow follows. 

(1) Anatomic Considerations. Vhe kid- 
ney and its surrounding fat are drained by 
four sets of lymphatics, namely, vessels of 
the (a) fatty capsule; (4) fibrous capsule; 
(c) parenchyma and (d) calyces and pelvis. 

(a) Lymphatics of the. Fatty Capsule. 
These!?:14.17,18.19,21.22.24.25 Consist of a super- 
ficial or subperitoneal group which com- 
municates with the deep group that im- 
mediately surrounds the kidney and drains 
in turn through intercalary glands and 
collecting tubules to nodes situated near 
the origin of the renal pedicle. 

(6) Lymphatics of the Fibrous Capsule of 
the Kidney. These vessels are 
situated just beneath the renal capsule and 
pass in two directions. One group passes 
through the capsule and joins the deep 
lymphatics of the perirenal fatty capsule. 
The other group passes medianward; some 
of the vessels surround the collecting tu- 
bules while others pass circumferentially 
beneath the capsule to join at the hilum 
with collecting trunks from the paren- 
chyma. 

(c) Lymphatics of the 
The large collecting lymphatic trunks of 
the parenchyma accompany the larger in- 
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traparenchymal (arcuate) blood vessels 
in the corticomedullary zone. Here they 
communicate medially with the lymphatics 
of the medulla and peripherally with 


those of the cortex. The lymphatics of 


the medulla surround the collecting tu- 
bules; those of the cortex surround the con- 
voluted tubules, enter and surround the 
glomeruli and, through the medium of the 
subcapsular lymphatics, communicate with 
the deep group of the fatty capsule. The 
large collecting lymphatics of the cortico- 
medullary zone follow and emerge from the 
kidney with the large blood vessels of this 
area. Then the lymphatic trunks divide, 
in relation to the aorta and vena cava, 
into a median, an anterior and a posterior 
group, each of which is composed of three 
or four lymphatic channels and a variable 
number of small intercalary nodes. From 
the large juxta-aortic nodes, efferent ves- 
sels pass upward on each side ultimately 
to join the thoracic duct. 

(d) Lymphatics of the Calyces and Pel- 
15% These pass in the submucosa, 
communicate with the lymphatics of the 
upper ureter, leave the kidney with the 
large vessels of the pedicle, and as two to 
five collecting trunks with occasionally an 
intercalated node, pass to lymph glands 
situated on the upper psoas muscles and 
on the pillars of the diaphragm. Obser- 
vations to date suggest that pyelolym- 
phatic backflow usually occurs along the 
lymphatics of the calyces and pelvis. 

In studies on renal physiology, Schmidt 
and Hayman*® showed by perfusion ex- 
periments in the dog that there is no direct 
communication between the blood and 
lymph vessels of the kidney. This valuable 
observation contradicts the explanation 
that the urographic medium seen in the 
lymphatics in pyelolymphatic backflow ar- 
rived through the mechanism of pyelo- 
venous backflow with secondary veno- 
lymphatic backflow. 

Four routes have been described by 
which fluid may abnormally leave the kid- 
ney pelvis: (1) pyelovenous backflow; (2) 
pyelotubular backflow; (3) pyeloparen- 
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chymal or interstitial backflow, and (4) 
pyelolymphatic backflow. 

(1) Pyelovenous Backflow. Hinman and 
L.ee-Brown’ showed that with pelvic dis- 
tention at even less than the renal secre- 
tory pressure, minute ruptures occur in the 
fornices of the minor calyces to form a 
direct communication between the pelvic 
cavity and the venulae rectae which lie 
closely attached to and just beneath the 
mucous membrane lining the calyx. The 
escape of radiopaque medium thus injected 
into the pelvis and entering the venous 
septum by pyelovenous backflow is roent- 
genographically evidenced by a conical 
shadow with apex medial and extending 
from the base of the pyramids. With more 
pronounced pyelovenous backflow, the 
arching vessels of the corticomedullary 
zone will be outlined. 

(2) Pyelotubular Backflow. \t is believed 
that in this condition fluid refluxes from 
the pelvis into the collecting tubules and 
by direct rupture through these and the 
adjacent venules, enters the blood stream 
(Bird and Moise).? Pyelotubular backflow 
produces a brush-like radiation which ex- 
tends a short distance from the tips of the 
papillae into the medulla but never 
through the intertubular veins to the cor- 
tex (Hinman). By this criterion, pyelo- 
tubular and pyelovenous backflow are 
roentgenologically differentiated. 

3) Pyeloparenchymatous Backflow. This 
is essentially an interstitial extravasation 
into the renal parenchyma and is caused 
by pyelographic trauma (marked over- 
distention). The urographic shadows are 
irregular in shape, density and distribu- 
tion; they extend from the calyces out- 
ward. 

(4) Pyelolymphatic The 
modus operandi here is wholly unknown. 
Morison’ believes the process is one of 
direct lymphatic absorption from the pel- 
vic walls. Lewin'! assumed “lymph sto- 
mata,” that is, communications between 
the pelvis and lymphatics, but this lacks 
anatomic proof. Doubtless, as Abeshouse! 
points out, the fine caliber of the renal 
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Fic. 1. Case 1. Bilateral pyelolymphatic backflow. 
The injected perirenal lymphatics are indicated 
by arrows. N indicates a large urographically 
injected intercalary node; m, small nodes. On the 
right there is also pyelovenous backflow. 


lymphatics explains the great difficulty in 
demonstrating these vessels roentgeno- 
graphically. Apparently the pressure em- 
ployed in making the urographic injection 
is not a factor in the production of pyelo- 
lymphatic backflow. But unless the oper- 
ator uses a manometer in connection with 
the syringe method of injection, he runs 
the risk of causing urographic injury. Yet 
pyelovenous backflow may occur when the 
gravity method of injection is employed, 
and the intrapelvic pressure does not rise 
above 30 mm. Hg,—considerably below 
the normal secretory pressure of the hu- 
man kidney. 

The appearance of pyelolymphatic back- 
flow in a kidney otherwise normal simply 
merits correct recognition and investiga- 
tion to make sure that unsuspected chy- 
luria does not exist. On the other hand, 
when chyluria exists, the roentgenographic 
demonstration of the urinolymphatic con- 
nection should be readily accomplished. As 
a corollary, retrograde pyelography is in- 
dicated in every case of chyluria. Chyluria 
existed in 6 of the reported cases of pyelo- 
lymphatic backflow. 

As seen in Figures 1 and 2, the injected 
perirenal lymphatics should be recognized 
without difficulty. The irregular, some- 
what tortuous linear shadows extending 
from the kidney (pelves, calyces or both) 
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medially, are most likely to be misinter- 
preted as calcification of the renal vessels. 
In about two-thirds of the roentgeno- 
graphically recognized instances of pyelo- 
lymphatic backflow, the shadows of the 
injected lymphatics have been found to be- 
gin at the tips of the calyces; frequently 
these shadows course back into the paren- 
chyma before they emerge from the kid- 
ney. In the remaining third of the cases, 
the linear shadows appear to lead direct 
from the pelvis. Occasionally, the inter- 
calary nodes will be clearly demonstrated 
by the radiopaque medium (Fig. 1). 


CASE REPORTS 


Case 1. M. M., housewife, aged fifty-two, 
on December 10, 1935, was referred by Dr. 
k. H. Bugbee of Verona, N. J., to one of us 


(M. F. C.) for urologic examination. The chief 


complaint was intermittent painless hematuria 
for the past six months. The intensity of the 
bleeding had varied from faintly visible to dark 
red. No other symptoms existed; the past his- 
tory was irrelevant. An intravenous urographic 
series showed a normal excretion and pelvis on 


Fic. 2. Case 1. Urographic pyelolymphatic backflow 
in right kidney. An intercalary node, N, is roent- 
genographically demonstrated. 
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each side. The lower ureters were not roent- 
genographically outlined. Observation cys- 
toscopy revealed only a mild anterior trigonitis. 
Both ureters were catheterized; moderate diffi- 
culty was encountered in passing the catheter 
through the lower right ureter. The left ureteral 
specimen was normal; the right was bloody and 
contained numerous pus cells but was sterile. 
No tubercle bacilli were found. A_ bilateral 
retrograde pyelogram showed a_ moderate 
pyelovenous backflow and clearly demon- 
strated pyelolymphatic backflow (Fig. 1). Ir- 
regularity in the lower right ureter led to the 
suspicion of tumor of the lower ureter. Two 
weeks later a check-up excretory urographic 
series was normal. A month from this time 
another ureteral catheterization and_ right 
retrograde pyelography were performed. This 
time the pyelograms were normal except for the 
slight irregularity in the lower right ureter. The 
left urethral specimen was normal; the right 
urethral specimen showed many red blood cells, 
leukocytes, and tubercle bacilli. Because of the 
changes in the lower right ureter and despite 
the normal right pyelogram, the right kidney 
and ureter were explored and removed. 


Comment. Although neither urographic 
injection (syringe method) caused renal 
pain, pyelovenous and_ pyelolymphatic 
backflow occurred at the initial pyelogram 
and not at the second. This demonstrates 
the futility of attempting to reproduce a 
previous pyelogram without manometric 
and volumetric control. 


Case 11. Miss F., secretary, aged forty-six, 
on December 20, 1935, consulted one of us 
(V. B. S.) because of backache and loss of 
weight. Backache in the lumbar region radiated 
to the region of the sacrum; occasionally there 
was some urgency and frequency of micturi- 
tion. Past history: appendectomy eight years 
ago. Physical examination: only the local pelvic 
pathology was of interest. Vaginal examination 
revealed multiple fibroids involving the pos- 
terior body of the uterus. No mass was felt in 
either fornix. The uterus was freely movable 
and cervix was apparently normal. Because of 
the frequent micturition and backache, uro- 
logical examination was performed. Cystoscopy 
showed a mild anterior trigonitis; the bladder 
seemed to be impinged upon by an extracystic 
mass above. Both ureters were catheterized 
without difficulty; the urinary return was nor- 
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mal and sterile. Bilateral pyelograms were 
made and demonstrated pyelolymphatic back- 
flow on the right side (Fig. 2). Surgical ex- 
ploration confirmed the clinical diagnosis of 
multiple fibroids; hysterectomy was performed. 
Convalescence was uneventful; urinary symp- 
toms disappeared almost immediately follow- 
ing the operation. 

Comment. The pyelographic injection in 
this case caused no distress other than a 
slight fullness consequent to filling the 
kidney pelvis. Yet pyelolymphatic back- 
flow occurred in a kidney urographically 
normal. 

SUMMARY 


Attention has been directed to the roent- 
genologic recognition of urographic pyelo- 
lymphatic backflow. Demonstration of 
this condition always calls for repeated 
urinalyses; a hitherto unsuspected chy- 
luria may be revealed. The anatomy of the 
renal lymphatics and the various forms of 
abnormal pelvic backflow have been con- 
sidered. The mechanics of pyelolymphatic 
backflow are unknown. In chyluria of re- 
nal origin, the urinolymphatic fistula 
should be readily demonstrated by retro- 
grade pyelography; pyelolymphatic back- 
flow will be roentgenographically por- 
trayed. On the other hand, appearance of 
the backflow phenomenon in a kidney 
otherwise normal is of no moment. 
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PELVIMETRY BY STEREOROENTGENOMETRY 


By CLAYTON R 


WHITTIER, 


N 1898 Sir J. Mackenzie Davidson! first 

described his cross-thread method of lo- 
calization. It consisted essentially of a sys- 
tem and device (Fig. 1) for the reproduc- 
tion of objects in their exact geometrical 
proportions from their stereoscopic roent- 
genograms. He says of his method: 

The method which has been described in a 
general way, and for one particular class of 
foreign bodies, is of course, equally applicable 
to other classes. In the case of a needle, for 
example, the method will furnish information 
as to the exact position of either end of the 
needle, as well as its exact length, and the angle 
often very oblique at which it is situated. The 
method can also be used for ascertaining the 
exact size and position of any organ the shadow 
of which can be differentiated. For example by 
means of tracings of the bones of the pelvis 
taken in the way described and then tracings 
from the two needles carrying the threads being 
placed upon the corresponding points, the exact 
size of the pelvis can be ascertained. The re- 
sults of such a method would be much more 
accurate for gynecologists, not to speak of 
being obtained more simply, than any results 
based upon external measurements. 

Naturally it involves some little practice 
time for the mind to become familiar with the 
practical applications of the co-ordinates from 
known planes of reference, but it is well worth 
acquiring, for it places in the hands of the 
X-ray worker what practically amounts to an 
infallible method of getting all the necessary 
information as to the size and position of 
foreign bodies and their relations to the sur- 
face. 

| have found no record that Davidson 
actually did use this method for pelvim- 
etry, but he was at least thinking of it. 

In 1911, Manges? was probably the next 
to use and recommend the principle as es- 
tablished by Davidson and make practical 
application of it to the problem of roentgen 
pelvimetry. He says: 

The method presented here involves two 
established Roentgenologic procedures, viz., 
Stereo-Roentgenography and localization by 
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the means of the MacKenzie-Davidson cross 
threads plan or some modification of it.... 
By the present plan no effort is made to have 
the plane of the pelvic inlet parallel with the 


Fic. 1. The Mackenzie Davidson cross-thread 
localizer first described by him in 1898.! 


sensitive plate. External contour of the pelvic 
region can be disregarded, and the rays may 
pass in any direction that will give a good 
stereoscopic view of the pelvis. The patient 
assumes the position of dorsal decubitus, which 
is comfortable and at the same time affords 
the best position for making stereo-negatives 
of the pelvis. We can in a general way tell 
whether we are dealing with a normally shaped 
pelvis, the simple flat type, or some contracted 
irregularity. We can tell which is the maximum 
diameter and which is the minimum diameter, 
but from the stereoscopic view alone no eye 
is sufficiently trained to accurately measure the 
diameters without further aid. 


Manges then describes his apparatus 
(Fig. 2) and in conclusion says, 

We would conclude then, that accurate 
pelvimetry is very much to be desired; that in 
the method here described we have accuracy; 
and that with modern equipment, and proper 
technique the process is free from danger. 
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Fic. 


2. Device used by Manges for 
roentgen pelvimetry.? 


For some unknown reason, however, the 
practical application of this system of 
roentgen pelvimetry did not become popu- 
lar and in 1927 | thought I had discovered 
a new principle when I| devised my method? 
and constructed my first crude device for 
doing the same thing which had been ac- 
complished in a similar way many years 
before. The faith, however, of Davidson 
and Manges in the practicability and ac- 
curacy of the fundamental principle in- 
volved has been an inspiration for me to 
develop an improved apparatus, which | 
have called a stereoroentgenometer (Fig. 
4), and improved methods and technique, 
which I have called stereoroentgenometry, 
meaning a method for determining the 
solid dimensions of a radiopaque object 
from its stereoscopic roentgenograms. The 
words of these two men, quoted above, 
are true today and are just as applicable 
to whatever contribution I may be able to 
make. 
I have previously described in some de- 
tail my method‘ and apparatus for stereo- 
roentgenometry.’ It is my purpose to re- 
view the essential principles as applied to 
pelvimetry and to summarize briefly the 
findings in 453 cases which have been sub- 
jected to this of examination. 
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TECHNIQUE FOR EXAMINATION 

The patient is placed on the Potter- 
Bucky table and centered for stereoscopic, 
anteroposterior roentgenograms of the pel- 
vis (Fig. 3). The target of the tube is cen- 
tered at a distance of 25 inches from the 
film over the center of the Potter-Bucky 
tray and set for a longitudinal shift of 23 
inches. The special marker, M, is placed in 
the Potter-Bucky tray in a fixed position 
which has a constant relationship to the 
center of the Potter-Bucky tray regardless 
of the position of the cassette, C. Attach 
with adhesive some metallic object of 
known length (1 inch metal cross shown in 
Fig. 4) to the patient just above and to the 
right of the symphysis. Do not use a binder 
over the patient. Do not ask her to hold 
her breath. Make her comfortable and al- 
low her to breathe easily and there will 
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Fic. 3. Showing patient in position for examination. 
The Potter-Bucky tray has been pulled out to 
show cassette, C, in place and special marker, M, 
projecting over back edge of cassette. The marker 
bears a fixed relationship to the center of the 
Potter-Bucky tray. The shadow of its inner edge 
is cast upon the film and makes possible the 
centering of the stereoscopic roentgenograms upon 
the stereoroentgenometer. 
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rarely be any movement of the fetus be- 
tween exposures. For the average preg- 
nancy near term, using modern screens and 
films, 30 ma-sec. at 85 kv. (peak) will give a 
low contrast film of sufficient density to 
show the outline of the pelvis and fetal 
head. The landmarks of the sacral promon- 
tory and symphysis pubis will be of similar 
density and it will be possible to see 
through both films when they are super- 
imposed for marking. The total exposure 
to the patient’s skin will be about Io r for 
the two roentgenograms. 

Marking the Films for Measurement. The 
stereoroentgenograms should be studied in 
the stereoscope and the following identi- 
fied (Fig. 5): the promontory of the sac- 
rum; the sacroiliac synchondrosis at the 
pelvic brim on both sides; the region of the 
iliopectineal eminence of the right and left 
sides of the pelvis; the upper margin of the 
symphysis pubis; the tip of the sacrum; 
the inner margins of the tuberosities of the 
ischii, which show up as white lines about 
1 inch in length just lateral to the shadows 
of the upper margins of the tuberosities of 
the ischii; and the points on the fetal head. 

The films should be superimposed ac- 
cording to the shadows of the special mark- 
er on the right sides of the films and the 
exposed spots punched out at either end of 
the shadow of the marker. 

Slide the films over one another, keeping 
the inner margins of the marker shadows 
exactly superimposed and with a needle 
punch through both films at once the 
points previously identified. The promon- 
tory and sacroiliac points will all be super- 
imposed when the shadows of the anterior 
margins of the alae of the first sacral seg- 
ment are superimposed. The actual upper 
margin of the body of the first sacral seg- 
ment in the normal pelvis may be difficult 
to identify but never in the contracted 
pelvis. All measurements in this series 
have therefore been taken from the an- 
terior surface of the first sacral segment, at 
the level of the pelvic brim. All points on 
the fetal head will be superimposed at 
once. It is obvious that the films will need 
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Kic. 4. The films have been punched and placed 
over the pegs on the right. The tips of the di- 
viders rest upon the shadows of the upper margin 
of the pubis. The tip of the back pointer marks 
the location of the sacral promontory previously 
determined. The distance between the two 
pointers is the true conjugate of the pelvic inlet. 


be shifted over one another to superim- 
pose shadows of points at different levels 
in the pelvis. It is very important to keep 
at all times the inner margins of the shad- 
ows of the special marker superimposed. 
When all points for measurement have 
been punched, place the two films on the 
stereoroentgenometer with the holes in the 
shadows of the special marker over the 
pegs on the right side of the stereoroent- 
genometer (Fig. 4). The films are now 
automatically fixed in position on the 
viewbox of the measuring instrument in a 
position similar to that occupied in the 
Potter-Bucky tray and in identical rela- 
tionship to the origin of the cross-wires of 
the stereoroentgenometer as to the two 
positions of the target of the tube. 
Diameters Calculated. It has been found 
practical to obtain the following diameters 
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Fic. 5. The normal or gynecoid pelvis showing 
usual diameters calculated. CV, conjugata vera 
12.0 cm.; RO, right oblique 12.5 cm.; LO, left 
oblique 12.5 cm.; BJ, bisischial 11.3 cm.; PS, 
posterior sagittal 6.8 cm. 


(Fig. 5): the conjugata vera, the right and 
left oblique diameters of the inlet; the bis- 
ischial, and the posterior sagittal diameters 
of the outlet; the diameters of the fetal 
head, usually the suboccipitobregmatic 
and the occipitofrontal. 

To determine the conjugata vera, take 
the dividers with the wires attached in the 
left hand, cross the wires once, place the 
tips of the dividers on the points marked 
on the promontory of the sacrum, and the 
point at which the wires cross will be the 
actual location in space with relation to 
the film of the sacral promontory. Estab- 
lish this point with the adjustable pointer. 
Likewise locate the upper margin of the 
symphysis (Fig. 4). Measure with a rule 
the distance between the pointers. This 
will be the conjugata vera. In similar 
fashion measure the other desired diam- 
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eters. To measure the posterior sagittal 
diameter, draw lines between the points 
marked on the ischial tuberosities. Place 
the tips of the dividers near the center 
points on these lines. This will establish 
the anterior point of measurement in space. 
The location of the tip of the sacrum may 
be established as above. 

To give assurance to the accuracy of the 
technique, calculate from its shadow the 
length of the object of known length which 
was fastened on the patient’s lower abdo- 
men at the time of the examination. If 
directions have been followed, the ex- 
treme accuracy of the method will be 
seen. 

COMMENTS ON TECHNIQUE 

1. The examination is not in any way 
unpleasant or injurious to the patient. It is 
inconceivable that 1o r to the patient’s 
skin can have an effect on the most im- 
mature fetus at its average depth. In no 
instance in my experience has any in- 
jurious effect been reported. 

2. The basic principle is sound and was 
established thirty-six years ago. It has 
been stated that the method should not be 
accepted until calculated diameters could 
be checked at operation. The folly of such 
a statement is obvious. 

3. Simplicity of examination: Take ster- 
eoroentgenograms of the pelvis. No special 
tables and no special positioning of the pa- 
tient are required. There is no guessing 
from the external landmarks as to the loca- 
tion of the plane of the pelvic inlet. An ex- 
perienced technician is entirely qualified 
to take the roentgenograms. 

4. Ease of reporting findings: Stereo- 
roentgenograms are available for study and 
invaluable for identifying the points for 
measurement, for determining the general 
contour of the pelvis and for determining 
the position and presentation of the fetus. 
The diameters of the inlet, the outlet and 
fetal head can all be determined from one 
examination. There is no special examina- 
tion for fetometry as distinct from pelvi- 
etry. Any roentgenologist with average 
skill who is willing to learn or is already 


| 
> 
| 
| 


familiar with the fundamental types of 
pelvic abnormalities which produce ceph- 
alopelvic disproportion can make an intel- 
ligent report of the findings in about ten 
minutes. 

s. Special apparatus required: A stereo- 
roentgenometer complete in all details is 
essential. It is an instrument of precision 
and as such will be made available by re- 
liable manufacturers. It is most dis- 
heartening to read lengthy reports which 
have required much expense and effort to 
accumulate based on work in which the 
technique of the examination as outlined 
has obviously not been followed. 


THE NORMAL PELVIS AND 

FETAL HEAD 

Inasmuch as the diameters of the normal 
pelvis as given in the textbooks of obstet- 
rics must be based upon measurements of 
the dried pelvis, it would seem logical 
first to determine the various diameters of 
a group in the living who had spontaneous 
deliveries without evidence of cephalo- 
pelvic disproportion. Table 1 gives a sum- 
mary of 50 such cases measured by the 
method above described, at an average 
period of two weeks before expected date 
of confinement. These cases were selected 
at random. The maximum, the minimum, 
and the average have been recorded. It 
will be noted that the average diameters 

TaBLe | 
SUMMARY OF FIFTY CASES WITH SPONTANEOUS 
DELIVERY 


Maximum Minimum Average 


Conjugata vera 1§.§$cm. 10.4cm. 12.1 ¢m. 

Right oblique 12.0¢cem. 13.0cm. 

Left oblique 1§.ocm. I1.7cm. 13.0¢cm. 

Posterior sagittal 1o.2cm. §.§cm. 7.4¢m. 

Bisischial 13.3cem., 10.0cm. I1.$ cm. 


Sum of P.S. and B.1. 

Suboccipitobreg- 
matic IO. 

Occipitofrontal 


2.2m. 17.1Gm. 16 


29cm. 8.5$cm. 9g 


12.0cm. 10.0Cm, 


.2cm. 
Il.ocm. 


of the pelvis are very slightly larger than 
that given in the textbooks of obstetrics, 
which one would expect, since they are 
taken from the living subject. The diame- 
ters of the fetal head are slightly smaller 
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Fic. 6. Justomajor type of pelvis. All diameters 
much larger than the average. Head in occiput 
posterior position. Primipara, aged twenty-six, 
weight 276 pounds, clinical measurements im- 
possible. Labor was prolonged and in spite of our 
findings was delivered by classical section. Pa- 
tient succumbed to wound infection and _ peri- 
tonitis on the eighth day postoperative. 


since they are the skeletal diameters and 
taken before term. It will also be noted 
that the minimum diameters are about 1.5 
cm. smaller than the average. In my ex- 
perience, when the anteroposterior diam- 
eter of the inlet is 10.5 cm. or more, and 
when the sum of the posterior sagittal and 
bisischial diameters of the outlet is 17.0 cm. 
or more, we may expect a spontaneous 
delivery of the average sized fetal head, 
all other factors being normal. As the diam- 
meters diminish from this point, increasing 
difficulty will usually be experienced, be- 
cause of disproportion between the fetal 
head and the maternal pelvis. 

One exception to this rule is the justo- 
major (Fig. 6) type, or roomy pelvis. In 


3 


612 


Fic. 7. Funnel or android type of pelvis with aver- 

& age size fetal head. The sum of the bisischial and 
posterior sagittal diameters is 14.8 cm. The inlet 
is larger than the average. Delivered by section. 


many of these, prolonged labors have been 
reported due to a persistent occiput pos- 
terior position of the fetal head. This has 
been a fairly constant observation. Not all 
roomy pelves develop this complication but 
a large number who develop a persistent 
occiput posterior position do have large 
pelves. 
THE ABNORMAL PELVIS 


Table 11 gives a summary of 453 cases 
examined for cephalopelvic disproportion. 
The greatest majority were examined be- 


TaBLe II 
SUMMARY OF 453 CASES EXAMINED FOR CEPHALO- 


PELVIC DISPROPORTION 


Group Group Group Total 
I II Ill 
Normal 178 89 40 307 
Abnormal 98 31 17 146 
Total 276 120 $7 453 
Percentage abnormal 35 31 31 32 
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cause of the clinical suspicion of some ab- 
normality which might interfere with 
spontaneous delivery. 

Group 1 of 276 cases came from the 
City Maternity Service of Los Angeles City 
and from the Obstetrical Service of the Los 
Angeles County Hospital. 

Group 11 of 120 cases came from the 
private practice of experienced obstetri- 
cians in the city of Los Angeles. 

Group 11 of 57 cases came from the 
physicians in general practice in the vicin- 
ity of Whittier, California. 

Taste III 


ABNORMALITIES OF THE PELVIS 
Group Group Group Total 
I II 

Flat 12 I 13 
Scoliotic — I I 
K yphotic 2 I 3 
Chondrodystrophic I 
Spondylolisthetic I I 
Congenital disloca- 

tion of hip 3 3 
Generally contracted 14 3 5 22 
Funnel 31 12 8 43 
High assimilation 7 8 2 17 
Fused coccyx I I I 3 
Nagele 3 I I 5 
Coxalgia 2 2 
Poliomyelitis I I 
Wide symphysis 3 - - 3 
Fracture 9 2 - 11 
Spina bifida I — — I 
Osteoma I I 
Short transverse 6 I - 7 
Total 98 31 17 146 


In all instances, the cases classified as 
abnormal either had some measurements 
less than the standard described above or 
presented some unusual anatomical varia- 
tion with or without appreciable deformity 
of the birth canal. 

It is of interest to note the uniformity 
in the percentage of abnormality in each 
of the three groups. It is also of more than 
passing interest to see that. only 32 per 
cent of all the cases selected clinically as 
having cephalopelvic disproportion ac- 
tually presented any abnormality whatso- 
ever and many of this 32 per cent actually 
had no cephalopelvic disproportion. This 
perhaps is the most valuable aid the ob- 
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stetrician can hope to gain from the ex- 
amination. It will assist him in eliminat- 
ing the normal two-thirds from those which 
appear abnormal from the clinical find- 
ings, and he will be able to focus his at- 
tention on the abnormal one-third, know- 
ing the character and degree of dystocia 
with which he may be required to deal. 

In Table 111 the various abnormalities of 
the pelvis have been classified. 

The funnel type (Fig. 7) of the pelvis 
was most frequently encountered. Any 
pelvis having an outlet in which the sum 
of the posterior sagittal and _bisischial 
diameters was less than 17 cm. was placed 
in this group. Actual contraction of the 
outlet was by no means as frequent as 
suspected clinically, probably due to the 
inability of being able to measure the 
posterior sagittal diameter by clinical 


Fic. 9. Justominor type. CV, 9.5 cm.; LO, 10.8 
cm.; RO, 11.0 cm.; BJ, 11.0 cm:, PS, 3.5 cm. 
Fetal head: suboccipitobregmatic, 8.7 cm.; oc- - 


cipito frontal, 10.5 cm. A small pelvis and a small 
fetal head. Delivery spontaneous. 


means. Many a short bisischial diameter is 
compensated for by an increased posterior 
sagittal diameter (Fig. 8). 

There were 22 cases classified as gen- 
erally contracted or justominor (Fig. 9) 
types in which all diameters were uni- 
formly decreased. Here, again, generally 
contracted pelves were not nearly so com- 
mon as suspected. Many a pelvis with a 
Baudelocque diameter of 17.0 cm. will have 
internal diameters well within the normal 
limits. And, too, many a time with a small 
pelvis the fetal head will be proportionately 
smaller and a spontaneous delivery will 
occur. 
Flat pelves (Fig. 10) including both the 
Fic. 8. Narrow or anthropoid pelvis. Bisischial 

diameter 9.0 cm., posterior sagittal 8.5 cm., total simple flat and the flat rachitic cypes 
17.6 cm., which is adequate. Head average numbered 13. The type could be readily 
normal. recognized and easily measured. It was 


ak 


Clayton R. 


Johnson OcToBER, 1937 


Fic. 10. (Left.) Flat or platypelloid type of pelvis. 
CV, 9.5 cm.: PS, §.§ cm.; normal-sized fetal head. 


very interesting to find on the consultant’s 
sheet of the history such a statement as, 
“This is a typical flat pelvis,’ when such a 
diagnosis would be entirely impossible 
from roentgenographic findings. 

The high assimilation type, 17 in 
number, should have some special con- 
sideration (Fig. 11). The sacrum has six 
segments. The lumbosacral curve appears 
less pronounced than the normal. The 
pelvic inlet is usually large and the outlet 
either relatively or absolutely contracted. 
Some of those with measurements within 
the normal limits were reported to have 
considerably more than the usual difficulty 
at labor. I have not been able to obtain 


Fic. 11. (Below.) High assimilation type. Sacrum has 
six segments due to fusion of the twenty-fourth 
vertebral segment. The lumbosacral curve is less 
pronounced than the average. The inlet is ade- 
quate. The outlet is contracted, sum of B/ and 
PS is cm. 
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Fic. 13. (Right.) Deformity from poliomyelitis with- 
out pelvic contracture. The Baudelocque diameter 
in this case is 16.0 cm. Patient sent in for delivery 
by section but delivery was spontaneous. 


from the clinicians who observed these 
cases a satisfactory explanation as to why 
this difficulty occurs. 


Fic. 12. Coxalgia without pelvic deformity. 
All measurements normal. 


Eleven cases were observed for pos- 
sible contracture accompanying fracture. 
A comparatively small number of these had 
actual deformity sufficient to produce an 
absolute contracture of the birth canal. 
On several occasions this question has 
arisen in suit for damages, the plaintiff in 
the child bearing age claiming permanent 
disability due to pelvic deformity following 
fracture. The question as to whether or 
not there is an actual contracture of the 


Kic. 14. (Right.) Average-sized pelvis. Fetal head 
larger than average. No engagement after five 
hours’ labor; delivery by section. 
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Fic. 15. Large head; borderline pelvis. Delivery by 


section after trial of labor. 


pelvis can be determined with accuracy by 
the method I have described. The remain- 
ing abnormalities listed in Table 11 are 
comparatively infrequent and not nearly 
all of them have pelvic contracture. It is 
not safe to conclude that because a patient 
has congenital dislocation of the hips, 
scoliosis, coxalgia (Fig. 12) or poliomyelitis 
(Fig. 13) she will necessarily have a con- 
tracted pelvis and that delivery from below 
is impossible. 
ABNORMALITIES OF THE FETUS 
Abnormalities of the fetus (Table tv) 
consisted largely of abnormalities of posi- 
tion and presentation. There were 24 cases 
with breech presentation, for which no 
explanation can be offered so far as abnor- 
malities of the bony pelvis are concerned. 
There were 3 hydrocephalic monsters, 
all necessitating operative delivery. 
There were only 3 cases in which a head 
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larger than the average, other than those 
with a true hydrocephalus, caused diffi- 
culty. In 2 of these, delivery by section was 
necessary (Fig. 14). 
IV 
ABNORMALITIES OF THE FETUS 


Group Group Group Total 


I I] 
Large head 3 - 3 
Hydrocephalus 3 3 
Breech presentation 9 10 5 24 
Face presentation I I 
Transverse position 4 4 
S’ oulder presentation I I 
Total 21 10 5 36 


It is rare to have a head too large for 
the normal pelvis. It is more common to 
to find an average size head causing diff- 
culty in a contracted pelvis (Fig. 15). 


FETOMETRY 


Much has been written about fetometry 
as distinct from pelvimetry. It is obvious 


Fic. 16. Nagele type of pelvis with 
short left oblique diameter. 
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Fic. 17 


Kyphotic pelvis with CV 14.4 cm.; PS 
5.0; BI 9.4 cm. A long inlet and a contracted 
outlet. 


that one is incomplete without the other. 
The problem becomes that of deciding 
whether or not the passage is adequate for 
the passenger. One must know not only 
the size of the fetal head but the size of the 
pelvic inlet and the size of the pelvic out- 
let. Any method of roentgen study which 
does not provide this is inadequate. All 


Kic. 18. Spondylolisthetic type. CV, 10.1 cm. 
Lateral view of this pelvis shows a complete for-. 
ward subluxation of the fifth lumbar on the first 
sacral segment. 


these findings may be obtained when the 
examination is conducted within two 
weeks before suspected date of confine- 
ment. 

If the interval between the examination 
and the date of confinement is unduly pro- 
longed one may expect that the size of the 


TABLE V 


COMPARISON OF SIZE OF FETAL HEAD AS CALCULATED AND DIAMETERS AS CHECKED 
FOLLOWING DELIVERY BY SECTION 


Diameters Calculated 


No. Date S.B. O.F. 
I 12—- 4-29 10.2 12.8 
2 12-24-33 10.0 
3 4-26-33 11.§ 
4 9.5 11.2 
c— 6 34 g.I 
6 §—-10-29 9.8 
7 7-12-25 8.8 10.8 
SA 6-14-30 g.O 
3B 7- 2-90 9-5 12.2 


Diameters Measured 


Date S.B. O.F. 
12— 6-29 10.7 13.0 
12-26-33 10.3 11.7 
4-26-33 9.2 11.5 
5-31-33 9.5 
4- 6-34 g.2 11.6 
4-13-29 9.8 12.0 
8— 7-28 10.0 12.0 
7- §-30 10.0 12.5 
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Fic. 19. Fusion of the coccygeal segments and fusion 
of coccyx with sacrum. Sum of bisischial and 
posterior sagittal diameters 14.3 cm. History of 
difficult labor with death of fetus. 


fetal head will increase about 1 cm. in all 
diameters during the last month. 

As proof of the accuracy of fetal meas- 
urements, aside from the routine uni- 
formity of measurements in all cases, in 
Table v are recorded the date and diame- 
ters of the fetal head by stereorentgenom- 
etry and the diameters and date of meas- 
urement as taken directly from the un- 
molded fetal head soon after delivery by 
section. It will be noted that the diameters 
as checked by direct measurement are 
slightly larger than those calculated, which 
might well be expected. Measurements of 
the molded fetal head as checked following 
delivery from below are obviously not fair 
for comparative study. This is not a large 
series but cephalopelvic disproportion 
which necessitates delivery by section is 
actually rather uncommon and such follow- 
up is difficult to obtain. 
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CONCLUSIONS 

Stereoroentgenometry offers a practical 
method for the application of roentgen- 
ology in obstetrics. 

The obstetrician who depends upon ex- 
ternal measurements of the maternal pelvis 
for his information as to deformity or con- 
tracture of the birth canal leans upon a 
weak staff. It is probable that if he guessed 
all his patients normal and made no meas- 
urements at all he would be right in a 
much higher percentage of cases. 

If he measures the diagonal conjugate 
and the bisischial diameters by his best 
available clinical method he will probably 
find those cases which might have dystocia, 
and this is no reflection upon his ability as 
an obstetrician. 

If he takes this latter group in which he 
finds clinical evidence of abnormality and 
has them subjected to careful roentgen 


Fic, 20. Para vi. Symphysis wide-spread. B/ 
10.0 cm. Fetal head high out of pelvis due to 
placenta praevia. 
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study as outlined, he will find that about 
one out of every three of this group ac- 
tually have abnormalities and will require 
special attention. It is not presumed that 
the roentgenologist wil! be able to tell the 
obstetrician how he must solve his problem 
in these abnormal cases but he can give the 
obstetrician a better idea of its exact nature 
than by any other known means. 

More than this, stereoroentgenometry 
offers to the roentgenologist just what the 
name implies, a method for determination 
of the solid dimensions of radiopaque ob- 
jects from their stereoscopic roentgeno- 
grams. It is useful because it is practical. 


to 
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THE TREATMENT OF ROENTGEN SICKNESS WITH 
SYNTHETIC VITAMIN B, HY DROCHLORIDE 
A PRELIMINARY REPORT* 


By CHARLES L. MARTIN, E.E., M.D., F.A.C.R., and WALTER H. MOURSUND, Jr., A.B., M.D. 


Department of Radiology, Baylor University College of Medicine 
DALLAS, TEXAS 


OENTGEN sickness has always been a 

difficult condition to treat because its 
mechanism is so poorly understood. Many 
laboratory experiments have been carried 
out in an effort to determine the exact 
cause of anorexia, nausea, vomiting and 
malaise, and although the smaller animals 
develop a somewhat different reaction 
from that experienced by patients follow- 
ing irradiation, some data of value have 
been assembled. The work of Hall and 
Whipple,’® Denis and Martin® and Warren 
and Whipple?* has shown that dogs and 
rabbits will die in a relatively short time 
after the administration of a large dose of 
roentgen radiation over the abdomen. 
A very large dose produces death in about 
four days, whereas smaller doses may not 
produce a fatal outcome for three or four 
weeks. The animals develop a toxemia 
characterized by loss of appetite, loss of 
weight, lowered urine output and a diar- 
rhea. At autopsy, distended loops of bowel 
are discovered, and patches of necrotic epi- 
thelium are found within the intestine 
when it is studied microscopically. 

We have recently been impressed with 
the fact that animals deprived of vitamin 
B, develop symptoms similar to those seen 
in roentgen intoxication. Four major points 
of similarity may be noted. They are: 

1. Loss of Appetite. The relation of vita- 
min B to appetite has been noted by Os- 
borne and Mendel,” Hoobler," Karr." 
and Drummond,’'® and Sandels* and 
Chick and Roscoe?** are of the opinion 
that vitamin B, plays a primary rdle in 
appetite stimulation. Cowgill’ has shown 
that animals deprived of vitamin B, not 
only develop an anorexia but lose weight 
as well. From Cowgill’s descriptions it 


would seem that these animals bear a 
marked resemblance to those having a 
roentgen toxemia. 

2. Changes in Intestinal Motility and 
Tonus. Many clinicians believe that vita- 
min B, plays a rdle in establishing intesti- 
nal tonus and the proper transportation of 
the contents of the bowel through its lu- 
men. Gross” and Cowgill, Devel, Plummer 
and Messer® have shown an impairment of 
the neuromuscular control of the bowel in 
animals deprived of vitamin By. 

3. Changes in Mucous Membranes of 
Gastrointestinal Tract. Davis’ states that a 
lack of vitamin B, produces degenerative 
changes in the intestinal tract consisting 
of a reduction in the size of the villi and 
trophic changes in mucosa resulting in a 
decrease in absorptive capacity. Evidence 
indicating that avitaminosis may produce 
changes in the mucous membranes of the 
gastrointestinal tract have been published 
by Sure and Thatcher,” Simpson” and 
Sure, Kik and Buchanan.?’ 

4. Alteration of Sugar Metabolism. Kon 
and Drummond,”® Kinnersley and Pe- 
ters,!7.1819 Lepkovsky, Wood and Evans”! 
and Peters™ have established the rdéle of 
vitamin B as a factor in carbohydrate 
metabolism. Vitamin B, deficiency appar- 
ently so alters the metabolism of sugar 
that lactic and pyruvic acids are accumu- 
lated in the body, especially in the mid- 
brain and upper medulla. No studies on 
the carbohydrate metabolism of irradiated 
animals is available to us, but Altschul and 
Schiller! have used insulin successfully in 
the treatment of roentgen sickness and it 
seems possible that vomiting may be pro- 
duced by the improper handling of sugar 
in the region of the vomiting center. 


* Read at the Twenty-second Annual Meeting, American Radium Society, Atlantic City, N.J., June 7-8, 1937. 
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Vitamin B, was produced in pure crys- 
talline form by Williams and Cline?’ in the 
United States and by Grewe" in Europe in 
1936. The substance is a pyrimidin-thiazol 
compound which is marketed in the form 
of the hydrochloride. The structural for- 
mula is shown in Figure 1. For practical 
use it is assayed in international units, one 
international unit being the daily dose 
needed to cure a pigeon with avitaminosis 
B,. It is customary to write “international 
unit” in the abbreviated form as i.u. Al- 
though the minimal daily amount of this 
substance required by the human body is 
200 1.u., doses as large as 4,000 i.u. have 
been given without the production of any 
ill effects. It may be administered by 
mouth or by intramuscular injection. 
H3C—C \ 

ll il | S cH—s 
N-CH Cl 


Fic. 1. Structural formula of crystalline 


vitamin B, hydrochloride. 


For more than six months patients with 
roentgen sickness have been treated with 
vitamin B, in our clinic, and the clinical 
results which are most striking will be pre- 
sented in another paper. A small series of 
animal experiments has been carried out 
in an effort to establish a sound basis for 
the use of this new preparation. All of the 
work was done with guinea pigs varying 
from 350 to $50 gm. in weight and kept on 
the regular laboratory diet. All of the 
roentgen-ray exposures were administered 
with a General Electric shock-proof equip- 
ment operating at 200 kv. (peak) and 2 
ma. at a target-skin distance of 50 cm. A 
filter of 0.75 mm. of copper and 1.0 mm. of 
aluminum was used and the apparatus de- 
livered 40 r per minute, measured in air, 
without backscattering. Each exposure 
was given by setting a cone measuring I0 
cm. on a side directly in contact with the 
abdomen of a guinea pig fastened securely 
on its back on an animal board. When an 
animal received vitamin B,, a dose of 1,000 
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i.u. was given each morning by intramuscu- 
lar injection during the period of observa- 
tion. 


Experiment No. 7. It was first necessary to 
determine the lethal dose for guinea pigs, and a 
series of animals received exposures varying 
from 300 r to 1,800 r, each dose being given 
continuously. The time of survival is indicated 
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Fic. 2. Curve representing the days of survival of 
guinea pigs after the administration of varying 
doses of deep roentgen radiation to the abdomen. 


by the curve shown in Figure 2. None of the 
animals receiving 600 r or less died, whereas all 
of those receiving 1,200 r or more died in five 
days. A dose of 700 r produced death in twenty- 
one days, whereas the animal receiving goo r 
lived seven days. The time of survival for doses 
between 600 r and goo r was found to vary 
somewhat in subsequent experiments but the 
curve indicates a wd average of the results. 

Experiment No. 2. Since 700 r was shown to 
be the minimum lethal dane, five guinea pigs 
each received such an exposure on the same day. 
Three of the animals were given 1,000 i.u. of 
vitamin B, intramuscularly each day, the first 
injections being administreed on the day of the 
roentgen exposure. The other two which were 
used as controls died on the nineteenth and 
twenty-first days after exposure. One of the 
guinea pigs receiving vitamin B, died at the end 
of thirty-eight days but the other two were 
living and well at the end of forty-five days 
when observation was discontinued. The results 
are shown in Figure 3. These findings suggest 
that vitamin B, exerts a protective action 
against roentgen intoxication. 
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Fic. 3. Columns representing the days of life after 
the administration of 700 r to the abdomen of five 
guinea pigs. The animals receiving vitamin B, 
were apparently protected as evidenced by the 
length of the crosshatched columns. 
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Fic. 4. Animals receiving 800 r over the abdomen 
were also protected by vitamin B,. 


Corrtrols 


Charles L. Martin and Walter H. Moursund, Jr. 


OcTOBER, 1937 


Experiment No. 3. In an effort to study the 
efficacy of the vitamin with increasing dosage, 
a second series of five animals was treated in 
exactly the same manner as in experiment No. 
2 except that the roentgen-ray dose was in- 
creased to 800 r. One of the controls died in four 
days while the other one died on the twenty- 
second day. One of the animals receiving vita- 
min B; died at the end of twenty-four days but 
the other two were living and well at the end 
of forty-five days. These results are shown in 
Figure 4. This experiment again indicates that 
the vitamin still has some protective value, 
although for some reason it does not protect all 
of the animals. 
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Vitamin B, gave very little protection to 
animals receiving goo r over the abdomen. 


Controls 


Fic. 5. 


Experiment No. 4. In this experiment five 
guinea pigs were again treated as in experiment 
No. 2 except that the roentgen-ray dosage was 
increased to goo r. Both of the controls and one 
of the animals receiving vitamin died in five 
days and the other two treated with vitamin 
died at the end of six days and twenty-two 
days, respectively. The results are shown in 
Figure 5. These findings indicate that the effect 
of vitamin B, becomes less as the roentgen-ray 
dosage is increased. 

Experiment No. 5. Since it seemed desirable 
to establish the harmlessness of vitamin B, 
three guinea pigs received 1,000 i.u. daily by 
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intramuscular injection and were given no 
roentgen radiation. They were kept for sixteen 
days under the same conditions as the animals 
in the foregoing experiments. They all ate well 
and gained weight. The weight increases were 
go, 68 and 20 gm., respectively, and were no 
doubt due to a stimulation of appetite. These 
findings indicate that vitamin B, may be given 
safely in large doses. * 


DISCUSSION 

The experiments reported in this paper 
constitute a preliminary report. The num- 
ber of animals used is very small and the 
work should be repeated on a larger scale. 
However, the results certainly support the 
use of vitamin B, in the treatment of roent- 
gen sickness. 

Certain questions related to this work 
need to be answered. Is roentgen intoxica- 
tion a true avitaminosis or is the improve- 
ment in the animals due to a stimulation of 
appetite and a maintenance of a good phys- 
ical condition? If pellagra is due to an 
avitaminosis aggravated by exposure to 
sunlight, it does not seem unreasonable to 
assume that the shorter wave lengths might 
have a similar effect. An increase in pyruvic 
acid in the blood and brain tissue indicates 
a lack of vitamin B and we hope to be 
able to determine whether or not our ani- 
mals really suffer from an avitaminosis by 
chemical studies. 

It might also be assumed that irradia- 
tion has the power to inactivate the vita- 
min B, in the body, thereby bringing about 
a marked deficiency. This question could 
be studied by exposing vitamin B, to roent- 
gen rays before it is used in the treatment 
of avitaminosis in pigeons. Any change in 
its eficacy can easily be tested in this way. 

Some have suggested that the intoxica- 
tion results from a lack of absorption of 
vitamin B, from the damaged intestinal 
tract but this seems unlikely since a relief 
of symptoms results when the substance is 
given by mouth. 


* We wish to thank the Winthrop Company and the Abbott 
Laboratories for their kindness in supplying the ampules of 
vitamin B; used in these experiments. 
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CONCLUSIONS 


1. Vitamin B, hydrochloride given in 
large doses protects small animals against 
the lesser grades of intoxication which fol- 
low abdominal irradiation. 

2. The vitamin becomes less effective as 
the doses of radiation are increased in size. 

3. Vitamin B, is an effective drug for 
the treatment of roentgen sickness. It is 
harmless and produces no complicating 
symptoms. 
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A PORTABLE LOW INTENSITY HIGH VOLTAGE 
ROENTGEN THERAPY UNIT* 
By IRA I. KAPLAN, B.Sc., M.D., and SIDNEY RUBENFELD, B.Sc., M.D. 
Radiation Therapy Department, Bellevue Hospital 


NEW YORK CITY 


HE IDEA for this type of roentgen 
therapy originated in the desire to 
create a bedside unit capable of delivering 
an adequate roentgen dose to patients on 
the hospital wards or even, when required, 
in their homes. We wanted such a unit 
because of the encouraging results hitherto 
obtained in the roentgen treatment of cases 
of unresolved pneumonia, postoperative 
parotitis, etc. But as these patients had to 
be brought to the roentgen therapy depart- 
ment, which was not always feasible, we 
envisaged a portable therapy unit for the 
purpose. 
In developing our plan, we fortunately 


secured the wholehearted cooperation of 


Dr. Harry Waite, and through his assist- 
ance began our first experiments with a 
makeshift, remodelled diagnostic outfit. 
Krom the very beginning we realized that 
our work would have to be essentially one 
of clinical trial and error and that, of ne- 
cessity, human subjects must be employed 
for all our tests. For that reason we were 
forced to overcome certain definite tech- 
nical obstacles which otherwise would have 
made this method of therapy impossible of 
carrying on. 

Since we desired to provide a bedside 
unit for prolonged treatment, it was essen- 
tial that the whole apparatus be so con- 
structed as to be entirely enclosed and 
shock proof. The material heretofore used 
in constructing diagnostic shock-proof ap- 
paratus could not be utilized here because 
of the greater voltage and time employed. 
The problem of portability was another 
obstacle difficult to overcome. However, 
thanks to Dr. Waite’s ingenuity and the 
assistance of the engineering staff of the 
Picker X-Ray Corporation, the present ap- 
paratus was evolved after three attempts 


and remodelling, and with it our treat- 
ments were carried out on the Radiation 
Therapy Service at Bellevue Hospital. 

In accordance with our plans, there was 
constructed for us a machine in which a 
high voltage transformer, condensers, valve 


Kic. 1. Control box, transformer, condensers, valve 


tube, tube stand and tube, all mounted on the one 
mobile base. 


tube and roentgen tube filament trans- 
formers, constituting the essential parts, 
were entirely surrounded by oil and en- 
cased in one metal container so grounded 
as to be entirely shock proof, and mounted 
on a mobile base. The control box and tube 
stand encasing a shock-proof tube were also 
mounted on this same mobile base (Fig. 1). 

We thus had available a fully rectified 
machine operable from any ordinary light 
socket offering alternating current, and 


* Read at the Thirty-seventh Annual Meeting, American Roentgen Ray Society, Cleveland, Ohio, Sept. 29—Oct. 2, 1936. 
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capable of delivering about 175 kv. (peak) 
at 1 ma. for continuous operation for sev- 
eral hours. These features, especially the 
latter, made possible the administration 
of treatments at the bedside, where the 
patient could readily be kept at ease during 
the course of protracted irradiation and be 
protected against all electrical hazards be- 
cause of the specially constructed insulated 
apparatus. 

As early as 1905, Dessauer,? a physicist, 
suggested and employed total body irradi- 
ation for various malignant conditions and 
reported favorable results therefrom. Fol- 
lowing an interval of some years, Teschen- 
dorf® reported on irradiation of the entire 
body in leukemia and Hodgkin’s disease. 
Fuhs,’® in 1929, employed a similar tech- 
nique which, in his analysis, yielded satis- 
factory results. In America the great stim- 
ulus came from Heubleint who published 
his experiences in 1932. Subsequent report 
on this work was made in 1934 after the 
death of Heublein, by Craver and Mac- 
Comb.' The technique that Heublein ad- 
vocated was essentially a very low intensity 
output, varying from 0.68 to 1.26 r per hour 
measured in air at a very long distance, 
548 to 732 cm. The machine was operated 
at 185 kv. and 3 ma. Sanderson’ has re- 
cently given his results with a similar tech- 
nique but he employed rays of greater in- 
tensity, namely, 20 to 48 r per hour meas- 
ured in air obtained at 225 cm. His ap- 
paratus was operated at 200 kv. with 4 to 
6 ma., and the filter was 0.5 mm. Cu. 
Palmieri® of Italy has experimented with 
distant irradiation in an oddly constructed 
unit. In a three-story structure, with four 
beds in the middle story, roentgen tubes 
were placed above and below; operating at 
170-185 kv., 2 to § ma., at a distance of 
4-5 meters, the intensity at the beds was 
about 0.065 r/min. Treatments were given 
for about forty-five days to reach a dosage 
of about 8,000 r. His results have been 
satisfactory. 

Hunter® employed this form of therapy 
in polycythemia and erythroblastic ane- 
mia, and was gratified with results obtained 
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when low or moderate dosages were used. 
Heavier dosages provoked serious blood 
changes. 

Sgalitzer® in Vienna is a strong advocate 
of total body irradiation in polycythemia 
and leukemia. With a machine of 170 kv., 
3 ma., and 0.5 mm. Zn filter, irradiation is 
given at I.5 meters, so that at each treat- 
ment a dose of 25 ris given. Usually, about 
twelve treatments are necessary to obtain 
the desired results. 


PHYSICAL FACTORS OF MOBILE 
DEEP THERAPY UNIT 

kor our purposes the mobile unit was so 
constructed as to produce roentgen rays 
with the following factors: 175 kv., I ma., 
filter 0.125 mm. Cu plus 0.5 mm. Al. 

The low milliamperage we deemed im- 
portant for prolonged therapy. The in- 
tensity delivered by the apparatus with the 
stated factors was as follows: 

3.85 r/min. at 50 cm. focus-skin distance and 
1.50 r/min. at 80 cm. focus-skin distance. 

Half-value layer—o.32 mm. Cu. 

Depth dose—24 per cent (10 cm.) witha 10 X 
cm. field at 50 cm. focus-skin distance (27.0 
per cent at 80 cm. focus-skin distance). 

35 per cent (10 cm.) with a 20X20 cm. field at 
50 cm focus-skin distance (39 per cent at 80 
cm. focus-skin distance). 


BIOLOGICAL EFFECTS 


Having developed the physical factors, 
our next problem was to discover the bio- 
logical reaction of this type of therapy, es- 
pecially in its relation to the skin erythema 
which it might produce. 

Using the factors outlined above, 
namely, 175 kv., I ma., 50 cm. distance, 
0.125 mm. Cu and 0.5 mm. Al filter, inten- 
sity 3.85 r (measured in air), we noted that 
the tolerance skin dose was produced on the 
skin of the patient with about 615 r given 
at one sitting, which was recognized as a 
mild erythema appearing from ten to 
thirty days after the treatment. The ery- 
thema subsided in a manner similar to that 
commonly produced by the 200 kv. type 
of roentgen apparatus. An interesting ob- 
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servation, however, was made when the 
skin test dose, using the same intensity, 
was increased to 800 r (four hour treat- 
ment): the erythema with this dose ap- 
peared about the third day, was far more 
intense, and required much more time for 
a total subsidence. 

In 2 cases, very intensive therapy was 
used over the involved areas to determine 
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areas required from forty to sixty days, no 
telangiectasis was produced and the re- 
sultant scar was soft, smooth and pliable 
(Fig. 2). 

No determinations of the skin tolerance 
dose were made with a distance of 80 cm. 
because we felt that the machine could not 
be operated for the very long time required 
without deleterious effects. 


Fic. 2. J. W., male, aged sixty-three. Severe epidermitis on the anterior thigh after a dose of about 6,000 r 
(measured in air). Intensity of 3.85 r/min. Healing was slow, but progressive, without obvious skin dam- 


age. 4, June 26, 1936; B, July 31, 1936. 

the skin reaction. Administering daily 
treatments of 231 r (measured in air) for 
one hour periods with a 10oXIo cm. field 
at SO cm. distance, marked skin reactions 
were observed when the total dose reached 
about 6,000 r. In the one instance, where 
the anterior thigh was irradiated, a third 
degree reaction with skin excoriation and 
blistering was produced after 6,930 r was 
delivered. In the second case, using the 
same factors, and directing the rays to the 
posterior chest, a similar third degree re- 
action was produced after 5,800 r (meas- 
ured in air) had been delivered. While 
healing of the pigmented erythematous 


MODE OF TREATMENT 

In the original plan it was proposed to 
treat our patients continuously over peri- 
ods of three to four hours. However, we 
noted following treatment of the first few 
cases that the apparatus could not operate 
continuously for the three or four hours 
required at each session. Mechanical diffi- 
culties in cooling and insulation trouble 
made necessary a change in the plan of 
exposure. After due consideration and trial, 
it was decided to administer the roentgen 
treatment in one and two hour continuous 
doses; this the mobile unit was well able 
to carry on safely. Most patients were 
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thereafter treated with one hour doses each 
day except Sunday. 

Because this method of treatment was 
as yet experimental, the reaction of the 
patient to the generalized irradiation over 
long periods of time could not be antici- 
pated. It was our experience that with in- 
tensive roentgen therapy of the usual type 
employed, roentgen sickness occurred quite 
frequently and to a distressing extent with 
the mobile unit. 


Ira I. Kaplan and Sidney Rubenfeld 


OcToBER, 1937 


then became more cautious, and, to relieve 
this condition, when a distance of 80 cm. 
was indicated, we found that by curtailing 
the daily dosage to an exposure of one-half 
hour, we were able to overcome the tend- 
ency to roentgen sickness. 


ANALYSIS OF CASES 


Originally it was our intention to utilize 
this type of apparatus in the treatment of 
infectious lung conditions. One of the most 


Fic. 3. Patient A. B. A case of lung metastasis wherein the primary focus was undetermined for several 
months until a kidney mass became palpable and intravenous pyelography revealed a tumor in the right 
kidney. The metastatic foci showed partial regression, but the primary tumor proved resistant. 4, June 


19, 1935; B, June 24, 1935. 


Distances of 50 or 80 cm. were employed, 
depending upon the disease. Generalized 
lesions were irradiated by alternately ex- 
posing the trunk and extremities. When- 
ever a lower intensity was deemed worth 
while, or where greater depth was indi- 
cated, the greater distance was used. Local- 
ized areas were irradiated at a target skin 
distance of so cm. with a IOoXIO cm. or a 
20X20 cm. field. 

It was soon noticed that when treatment 
was given at 80 cm., especially when di- 
rected to the trunk, roentgen sickness was 
produced and often to a severe degree. We 


distressing conditions seemingly not con- 
trollable by methods thus far employed is 
bronchiectasis. We had thought to irradi- 
ate the chest in such a manner that pro- 
longed roentgen therapy would eventually 
destroy the secreting cells lining the dilated 
bronchiectatic areas, with gradual reduc- 
tion of the spaces by fibrosis, without 
harmfully affecting the normal lung tissue. 
Accordingly, we irradiated 7 cases of 
bronchiectasis, varying in age from three 
to sixty-six years, with an antecedent clin- 
ical history of symptoms of two to twenty- 
eight years’ duration. Control of the domi- 
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nant symptom—a productive cough— 
served as a good index of the effect of the 
roentgen therapy employed. At first, doses 
varying from 400 to 3,000 r were adminis- 
tered over the chest. In 2 cases some im- 
provement was evidenced in a lessened 
cough. We soon discerned, however, that 
dosages above 500 to 600 r were definitely 


usual methods of roentgen therapy, we ac- 
cepted for treatment 7 cases with carci- 
noma of a radioresistant type. Varying 
dosages of this type of roentgen irradiation 
were tried as outlined in) Table 1 and, in 
all but one case, the results were unsatis- 
factory. In the one exception, numerous 
metastatic lung foci from:a kidney tumor 


Fic. 4. J. McM., male, aged sixty-five. Reticulum cell sarcoma with generalized adenopathy of a marked 
degree. Treatment at a distance of 80 cm. over the body, and after 1,600 r all the nodes regressed. 4, 


March 8, 1935; B, May 8, 1935. 


excessive and often aggravated the existing 
lung pathology. 

In one instance, the condition was, we 
believe, definitely aggravated, as shown by 
the recurrence of a temperature rise which 
lasted several months. Two patients de- 
veloped a serious roentgen sickness, diffi- 
cult to overcome, and which probably 
played an important rdéle in retarding any 
beneficial effects that might have resulted 
from this form of therapy. 

With the idea that by prolonged, per- 
sistent irradiation we might affect the can- 
cer cells seemingly unresponsive to the 


responded well to this form of therapy 
(Fig. 3). 

A group of 7 cases of sarcoma was 
treated: 3 of a resistant type of histological 
structure, and 4 of a sensitive type. In the 
former, no favorable responses were ob. 
tained. In the sensitive group, there was a 
pronounced regression of the tumor masses 
in 2 cases, but nevertheless, perhaps due to 
malignant destruction, both patients died 
(Figs. 4 and 5). Two others reacted favor- 
ably, with a total regression of the tumor 
masses, and one patient, in particular, with 
a lymphosarcoma has remained free of 


—_ 


630 Ira I. Kaplan and Sidney Rubenfeld Ocroser, 1937 


Kic. 5, 4 and B. Patient P. C. Lymphosarcoma with rib involvement. Treatment was administered at a 
distance of 50 cm., and a dose of 4,800 r was needed to eradicate the mass. 


Fic. 6. Patient A. S. Hodgkin’s disease. Diagnosed histologically from a biopsied superficial node. The 
pronounced mediastinal involvement receded after a dose of 1,200 r delivered at a distance of 50 cm. The 
patient has remained free from recurrence for eight months. 4, October 27, 1935; B, July 27, 1936. 
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recurrence for nine months after treatment 
with a dose of 385 r. 

By reason of its generalized character, 
we were interested in noting the response of 
Hodgkins’ disease to this form of prolonged 
therapy, and 4 patients with this disease 
were subjected to it. The first three were 


in very advanced stages of the disease, 
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vided doses decreased the white cell count 
from 245,000 to 9,000, at which level it 
hovered for six months (Chart 1). The sec- 
ond patient required a dose of 485 r to 
bring the count down from 244,000 to 
g,000 within nineteen days. The period of 
remission lasted for nine months. 

Several cases with generalized diseases 


290,000) 
,990 
2 
5Q, 0001 
Ww. BC. 
9 Doss: 16 17 28 
X-RAY Week of Treatment Rins’ 265 
Spleen 214 r 
Cuart 1. Patient C. S. Myelogenous leukemia. The total white count declined rapidly after seven treat- 


ments and remained about the normal level for six months. Treatment was given at a distance of 80 cm. 


proved completely resistant and rapidly 
succumbed in spite of treatment. The 
fourth, a female aged thirty-six, with gen- 
eralized adenopathy and even mediastinal 
involvement, which had proved somewhat 
refractory to the usual form of 200 kv. 
therapy, showed favorable response to this 
new type of treatment. In this case there 
has been no evidence of recurrence in eight 
months (Fig. 6). 

The 2 cases of leukemia which were 
treated reacted favorably. We are not un- 
aware of the fact that the usual leukemia 
case will respond well to almost any type 
of irradiation employed, but we were par- 
ticularly favorably impressed by the low 
dose employed, and also by the interval 
of remissions. In one patient, 590 r in di- 


were treated. One case of psoriasis, upon 
which several epitheliomata developed, 
responded only mildly. Several psoriatic 
patches paled, but the malignant areas, 
as expected, remained resistant. A case of 
generalized mycosis fungoides healed very 
well after a dose of 820 r to the entire body. 
Another case of Kaposi’s disease showed 
rapid regression. 


SUMMARY AND CONCLUSIONS 


This analysis is a preliminary report of 
a special type of roentgen therapy, de- 
veloped from a mobile therapy unit capable 
of being operated at the bedside. Protection 
against stray radiation to workers in the 
vicinity of the machine was accomplished 
by means of lead rubber curtains as well 


Name 


H.S. 


H.W. 


M.J. 


R.B. 


R.G., 


J.Mc. 


B.G. 


N.L. 


Age 


66 


67 


Sex 


M 


M 


M 


M 


M 


Duration 


te 


6 mo. 
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TABLeE 
Treatment 
Distance, cm. Dose 
Bronchiectasis 
SO 2,100 r 
46S r 
50 1,000 r 
80 400 
1,700 r 
50 1,200r 
soor 
3,000 r 
Carcinoma 
80 boo r 
50 3,300 r 
50 soo r 
50 1,200r 
SC 1,400 t 
50 1,$00r | 
50 3,000 r | 
} 
| 
Sarcoma 
80 385 
80 1,600 r 
50 Chest 1,500 r 
| Thigh 1,000 r | 
50 Back 8,600 r_ | 


Sputum less 
No change in chest 


No change 
Roentgen sickness 
No change 
Aggravated 


Slight decrease in 
cough 


No change 


Aggravated 


Roentgen sickness 
No change 
No change 


No change 


Dead—3 mo. 


Dead—2 


Lungs cleared 


Well—8 mo. 


Nodes receded 
Dead—4 mo. 


No change 


Dead—2 mo. 


OcTOBER, 1937 


Diagnosis 


Carcinoma gas- 
trointestinal tract 
Carcinoma of esoph- 
agus 
Carcinoma of 
roid 


thy- 


Carcinoma of ear 


Carcinoma lip with 
neck nodes 

Carcinoma of esoph- 
agus 

Lung metastases 
from kidney tumor 


Lymphosarcoma 


Reticulum cell sar 


coma 
Sarcoma thigh 
with lung metas- 


tases 


Myosarcoma of the 


back 
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Result 

F.A. | 13 | F 3 yr. 

M.Z. | 16 yr. 

A.B. | 21 M | am. 

mm is | F | 

mm F | syr. 

S.B. 21 |_| 5 mo. 

N.F. | 45 ml I yr. 

D.T. | 64 I 3 yr. 

E.W. | 21 1O yr. 
E..C. | 49 M 6 mo. Po 

J.Mc.| | M| 3 mo. mo. 

A.B. | 63 M 2 mo. PF 

mm | M| —= 
| | | | 
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TABLE I| (continued) 
Name | Age | Sex Duration Treatment Result 
Distance, cm. Dose | 
Sarcoma 
M 6 mo. 4,800 r Well—4 mo. | Lymphosarcoma 
| Rib involved 
J.F 55 M I yr. 80 1,500r Nodes regressed | Lymphosarcoma 
Dead—1 yr. | 
Hodgkin’s Disease 
L.D. | 56 M I yr. 8c Abdomen 275 r | Nodes regressed 
Chest 390 r Dead—2 mo. 
39 
Roentgen sickness 
BA. 51 M I yr. 8c Abdomen 645 r | Dead—4 mo. 
Chest 365 r 
G.M. | 36 M 3 yr. 8 Trunk Soo r Dead—3 mo. 
No response 
AS 36 I 6 mo. 50 Axilla 1,600 r | Did well, remained 
Neck 1,200Fr well 8 mo. 
Chest, 1,200 r 
Leukemia 
C.G. | 55 K I yr. 80 Ribs 285 r W. B. C. from | Myelogenous 
Spleen 214 r 245,000 to 9,200 
in 30 days; felt | 
very well | 
P.T. | 35 k 6 mo. 80 Abdomen 475r | W. B. C. from | Recurrence in 
| 244,000 to 10,000} g months 
in 19 days 
Generalized Diseases 
AS. 19 M | 12 yr. 80 Trunk 480 r Improved Mycosis fungoides 
50 Legs 3,400 r 
J.F 55 M | 20 yr. 80 Legs 720 r Patches faded Psoriasis and 
Chest No change in epi- | —_epithelioma 
Face 1,400 r thelioma 
O.G. | 32 M 2 yr. 80 Legs 518 r Nodules regressed | Kaposi’s disease 
50 820 r 


as a lead rubber sheet under the patient. 

The serious generalized reactions evoked 
in patients who were treated early in this 
series at a distance of 80 cm., where often 
the entire trunk was exposed, led us to 
revert to the shorter distance of 50 cm. 
and a more limited field. Therefore, the 


results obtained from this preliminary 
work are based for the most part on an 
intensity of 3.85 r/min., which is an in- 
tensity similar to that used in the Coutard 
method. Obviously, the radiation quality 
used here is considerably lower. At 80 cm. 
the intensity was as low as 1.5 r/min. 


634 


Analysis of this series of cases reveals two 
encouraging responses in bronchiectasis, 
and one in the groups of resistant carci- 
noma. As is usual with any new method 
introduced, it is difficult to obtain favor- 
able cases for trial, only advanced cases 
being used because we were unwilling to 
treat cases which could be effectively re- 
lieved by other methods. All of the cases 
of carcinoma and sarcoma were really ad- 
vanced, so that obtaining any favorable 
response must be listed as an achievement. 

While no changes were produced in the 
resistant fibrosarcomas, favorable response 
occurred in the lymphosarcomas. In spite 
of a progressive down-hill course, the case 
in three patients, the superficial nodes 
showed definite regression. The unfavor- 
able results may be interpreted as due to 
our inexperience in adjusting the optimum 
dosage to the individual condition. All the 
cases of Hodgkin’s disease, with the excep- 
tion of one, gave poor results. On closer 
analysis, we find that the patient who re- 
acted favorably was treated with the shorter 
target skin distance. It may well be that the 
greater distance was too debilitating, a fact 
also corroborated in other instances. Again, 
the optimum factors for the treatment of 
this condition are still to be determined. 

We were greatly impressed with the 
favorable results obtained in the treatment 
of leukemias. It was apparent that small 
doses delivered at a distance produced 
gradual but progressive declines in the 
white count, which remained low for a 
favorably long interval. 

In brief, we have devised a new ap- 
paratus, capable of being operated as a 
mobile bedside unit, delivering a radiation 
quality of 0.32 mm. Cu half-value layer, of 
a moderately low intensity, which in prac- 
tice has shown evidence of its value in the 
treatment of some conditions. Its requisites 
of little space, low economic upkeep and 
mobility offer some advantages over other 
types of equipment which produce a sim- 
ilar type of roentgen radiation. 


We wish to express our thanks and appreciation to 
Dr. Harry Waite for his patient and painstaking 
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assistance in aiding us in this work and the Picker 

X-ray Corporation for their kindness in building and 

loaning this apparatus to us for this study. To 

Messrs. Braestrup and Blatz we tender our thanks 

for the physical measurements. 
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DISCUSSION 


Dr. EuGene P. PENpERGRAss, Philadelphia. 
There are others who could discuss this subject 
more intelligently than I can, because I have 
had no experience with low intensity irradiation. 
Any comments that I may make, therefore, 
will be with regard to the desirability of the use 
of a mobile therapeutic unit. 

A mobile therapeutic unit is a desirable addi- 
tion to our armamentarium in the treatment of 
infections such as whooping cough, pneumonia, 
gas gangrene, erysipelas, etc., when the trans- 
porting of such a patient to the department of 
radiology would be hazardous to the welfare to 
the patient, or because of infectious precau- 
tions that would upset the routine of a busy 
department of radiology. This does not include 
cases of cancer in a hopsital. If the case of 
cancer in the hospital cannot be transported, 
as a rule he should not receive roentgen therapy. 
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There may be exceptions to this, but, if there 
are, | do not know of any. 

I am in strict accord with the desirability of 
having such a mobile therapy unit shock proof, 
for reasons that are obvious. 

I am not sure just which phase of this sub- 
ject Drs. Kaplan and Rubenfeld wish to stress, 
namely, the development of the mobile unit 
and its latitude of use, the desirability and 
feasibility of treating certain cases of infection 
and cancer in the wards, or the development of 
a method of protracted and general irradiation 
of low intensity. 

| have had no experience with protracted ir- 
radiation of low intensity; therefore, I cannot 
discuss its desirability as compared with other 
methods of treatment, but I do feel that pro- 
tracted irradiation as described, given in a ward 
without adequate protection, is unwise. | pre- 
pared this discussion before hearing this paper. 
The authors have changed the paper from the 
one sent to me and they have very properly 
inserted the desirability of protection from ra- 
diation. Giving irradiation as described here, 
in a ward without protection to patients, oper- 
ators and other persons, both above and below 
the place in which the patient is being treated 
is certainly dangerous. Administering roentgen 
therapy to cancer cases in various unprotected 
parts of the hospital is dangerous and economi- 
cally unsound. 

When one has to give irradiation in the home 
in the treatment of cancer—they refer to this 
in their manuscript—I would suggest some plan 
such as has been used by Dr. Manges, and if 
anyone is interested in his method I am sure he 
will be glad to discuss it. 

[ can’t help feeling that I have misinter- 
terpreted what Drs. Kaplan and Rubenfeld 
wished to have their paper convey, but in their 
original conclusion they said, ““This analysis is 
a preliminary report of a special type of x-ray 
therapy developed from a mobile x-ray therapy 
unit capable of being operated at the bedside. 
Its mode of administration does not make al- 
lowances for protection against stray radiation 
to workers in the vicinity of the machine, pri- 
marily because the original plan called for 
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short treatments in different parts of the hos- 
pital, thus exposing the routine ward personnel 
intermittently to x-ray.” 

I hope then that when Dr. Rubenfeld closes 
the discussion on this subject he will discuss 
particularly why as an afterthought they de- 
cided to provide protection. 


Dr. RuBeNnFELD (closing). To be sure our 
original plan was to treat infections with this 
new type of apparatus, especially unresolved 
pneumonias and other such types of lung infec- 
tion. For that reason it was attempted to build 
the unit as a mobile one. When we had the 
factors calibrated we found a rather low in- 
tensity; therefore, we thought it might be wise 
to treat some cases of cancer, attempting to 
substitute the technique that was first sug- 
gested by Teschendorf or by the late Heublein. 
As you probably recall, they gave treatments 
at a very long distance with low intensities; 
although our intensity was not quite as low, 
nevertheless it was less than what is obtained 
with the usual type of therapy. However, we 
were primarily interested in treating patients 
with infectious conditions on the different 
wards; that was our main purpose. 

With regard to protection from stray radi- 
ation, in first attempting the use of the ma- 
chine, we had patients brought directly to our 
ward, where a permanent lead rubber curtain 
was placed directly in front of the machine, but 
the curtain was rather cumbersome to handle, 
and when we went to the different wards we 
found that there was an additional factor in 
transporting this very heavy curtain about the 
wards. We therefore attempted the first few 
cases, on the medical wards especially, without 
the rubber curtain. It was at that time that 
our original manuscript was submitted. Sub- 
sequently our physicist, Mr. Braestrup, sug- 
gested that | had better make some correction. 
Actually, we did have protection in the form of 
a lead rubber curtain, but, as I said, it was diffi- 
cult to transport around to the wards. We are 
now working on some mechanical device on 
wheels to carry a curtain around to protect the 
ward personnel. 


GERd 
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THE EDUCATIONAL ADVANTAGES OF 
THE TUMOR CLINIC* 


By GEORGE M. DORRANCE, M.D. 


PHILADELPHIA, PENNSYLVANIA 


O SINGLE factor in the treatment of 
tumors has contributed as much in a 
scientific way to both patients and doctors 
as the properly conducted tumor clinic. 
It is unreasonable to expect any physi- 
cian to be as familiar with surgical and 
medical specialties, the specialized diag- 
nostic and therapeutic treatments, or 
roentgen rays, radium, etc., as specialists 
devoting their entire time to their spe- 
cialty. 

Likewise, it is inevitable that speciali- 
zation contracts a man’s vision often to a 
point where his particular part or organ 
alone comes into focus, and he develops 
medical astigmatism and gets a distorted 
view of any disease. 

Doctors being human are prone to over- 
emphasize the importance of the particu- 
lar type of treatment with which they are 
most familiar. Witness the absurd claims 
made by surgeons doing radical surgery 
alone, roentgenologists, radiologists, and 
others, in the treatment of various malig- 
nant conditions, not only in the past but 
even at the present time. 

At the American Oncologic Hospital in 
Philadelphia, a hospital devoted exclu- 
sively to the treatment of tumors, we have 
a staff composed not only of leading repre- 
sentatives of each specialty but a number 
of older and experienced general practi- 
tioners. 

This clinical conference conducted by 
senior members of each department meets 
once a week. To these meetings are invited 
any physicians interested in tumors or in 
having a study made of their patients. In 
this way, we give the general men a post- 
graduate way of keeping up. The resident 
intern presents the history and the report 
of the physical and laboratory examina- 
tions in a chart given to each person at- 


tending the clinic. Each man present is in- 
vited to examine the case and express an 
opinion, and his remarks are recorded. 

At these meetings our average roll call 
reveals two or three roentgenologists, 
radiologists, three pathologists, two or 
more surgeons, one plastic surgeon, two 
oral surgeons, one genitourinary surgeon, 
one gynecologist, one or two dermatolo- 
gists, one or two internists and one or two 
dentists besides the full time staff. The 
patient coming before such a group is as- 
sured of obtaining a worthwhile opinion 
on diagnosis and treatment. 

This group consultation, in the begin- 
ning at least, does more for the doctors 
than for the patients. It is a revelation to 
see how the narrowed viewpoint of the 
specialist becomes increasingly broader as 
he reviews the work of his colleagues. In a 
comparatively short time, we find the 
opthalmologist or otolaryngologist pa- 
tiently waiting for a review of the general 
health of the patient, the report of his 
blood chemistry, the results of his pro- 
static examination and so forth before 
venturing an opinion of the local lesion 
present. 

This is true in each department and 
after a year or more of these clinics, while 
arguments continue to be as prolific as 
ever, there is engendered a feeling that the 
individual as a whole must be carefully 
studied, regardless of the local manifesta- 
tions of the disease presenting itself fox 
treatment. 

The surgeon is at first as amazed at the 
suggestions offered and the results ob- 
tained by the roentgenologist as the latter 
is by the former’s statements. Each learns 
quickly the limitations of their own spe- 
cialty and readily adopts the combined 
methods, with infinitely better results. 


* Read at the Twenty-first Annual Meeting, American Radium Society, Kansas City, Mo,, May 11-12, 1936. 


636 


Vou. 38, No. 4 

The pathologists see often for the first 
time, living pathology—-see the biospy 
done; study the fresh tissue; and report the 
findings to the clinic. They see the tumor 
removed and have an opportunity of re- 
checking their findings. They follow the 
case in the clinic often over a period of 
vears. Their viewpoints are certain to be 
influenced by their intimate contact with 
the patient, and unquestionably their 
ability to prognosticate the activity of the 
cells present is enhanced by this experi- 
ence. Perhaps pathology as a whole has 
been modified more than any other spe- 
cialty by these group meetings. 

We insist on free discussion of all cases 
after the patient has left the room. A care- 
ful record is kept of each man’s opinion and 
his prognosis. Six months or a year later, 
when the patient has returned during the 
course of the follow-up, these opinions are 
available and in many cases their authors 
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are loath to claim them. It sooner or later 
gives one a much better ability to make a 
prognosis. 

It is the younger man, however, who re- 
ceives a real education by attending these 
clinics. It has been gratifying to note how 
quickly he loses his cocksureness and what 
his professor has told him, and how rapidly 
he progresses in his ability to weigh the 
various possibilities present before ventur- 
ing a diagnosis or an outline of treatment. 

In a single year a man will see more 
varieties of tumor cases studied from all 
angles than most of us have had the privi- 
lege of seeing in a lifetime. 

[ am convinced that our group study 
has done more to systematize the study 
and treatment of tumors, and to give all of 
us a broader viewpoint of the subject in 
the past five years than any one of us 
working alone could have hoped to ac- 
complish in twenty years. 
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Grier, F. M. Hodges, Ross Golden, U. V. Portmann, 
Carleton B. Peirce, Chairman, University Hospital, 
Ann Arbor, Mich. 

Committee on Hospital Relations: F.O, Coe, Wash- 
inton, D. C., A. O. Hampton, Boston, Mass., 
Sherwood Moore, St. Louis, Mo., H. J. Walton, 
Chairman, Baltimore, Md. 

Committee on Safety and Standards: Edith H. 
Quimby, New York City, Richard Dresser, Boston, 
Mass., R. B. Taft, Charleston, S. C., T. Leucutia, 
Detroit, Mich., Lauriston S. Taylor, Chairman, 
Washington, D. C. 

Publication Committee: H. E. Ruggles, San Fran- 
cisco, Calif., L. R. Sante, St. Louis, Mo., M. C. 
Sosman, Chairman, Boston, Mass. 

Finance Committee: H. D. Kerr, Iowa City, lowa, 
Robert Drane, Savannah, Ga., J. B. Edwards, 
Chairman, Leonia, N. J. 

Advisory Committee to the Moore School X-Ray 
Laboratory: Karl Kornblum, Philadelphia, Pa., 
J. H. Vastine, Philadelphia, Pa., Paul A. Bishop, 
Chairman, Philadelphia, Pa. 

Representatives on The American Board of Radi- 
ology: L. R. Sante, St. Louis, Mo., B. R. Kirklin, 
Rochester, Minn., Leopold Jaches, New York. 

Delegate to Fifth InternationalCongress of Radiology: 
Lawrence Reynolds; Alternate, E. P. Pendergrass. 

Member, National Research Council: Henry J. 
Walton, Baltimore, Md. 

Editor: Lawrence Reynolds, 110 Professional 
Building, Detroit, Mich. 


Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit, Mich. 

Editorial Board: A, C. Christie, E. H. Skinner, 
Lauriston S. Taylor. 

Advisory Board for Pathology: James Ewing, 
Eugene L. Opie. 

Thirty-ninth Annual Meeting: Atlantic City, 1938. 


THE AMERICAN RADIUM SOCIETY 

President: Edward H. Skinner, Kansas City, Mo.; 
President-Elect; W. P. Healy, New York City; 7s¢ 
Vice-President: L. R. Taussig, San Francisco, Calif.; 
2d Vice-President: Maurice Lenz, New York City; 
Secretary: ¥. W. O’Brien, 465 Beacon St., Boston, 
Mass.; Treasurer: L. A. Pomeroy, 952 Hanna Bldg., 
Cleveland, Ohio. 

Executive Committee: W. H. Cameron, Chairman, 
New York City, G. W. Grier, Pittsburgh, Pa., Zoe 
A. Johnston, Pittsburgh, Pa. 

Program Committee: W. P. Healy, Chairman, 121 
East 6oth St., New York City, C. L. Martin, Dallas, 
Texas, O. N. Meland, Los Angeles, Calif. 

Publication Committee: Hayes E. Martin, Chair- 
man, New York City, W. R. Brooksher, Fort Smith, 
Arkansas, Kip Robinson, Kansas City, Mo. 

Research and Standardization Committee: Maurice 
Lenz, Chairman, New York City, J. E. Gendreau, 
Montreal, Que., Wilhelm Stenstrom, Minneapolis, 
Minn. 

Education and Publicity Committee: L. R. Taus- 
sig, Chairman, San Francisco, Calif., B. T. Simpson, 
Buffalo, N. Y., W. E. Costolow, Los Angeles, Calif. 

Advisory Committee on Roentgen-ray and Radium 
Protection: J. L. Weatherwax, Chairman, Phila- 
delphia, Pa., Norman Treves, New York City, A. N. 
Arneson, St. Louis, Mo. 

Janeway Lecture Committee: Curtis F. Burnam, 
Chairman, Baltimore, Md. 

Committee on Arrangements: F. H. Rodenbaugh 
Chairman, San Francisco, Calif., Howard Morrow, 
San Francisco, Calif., W. H. Sargent, Oakland, 
Calif., L. R. Taussig, San Francisco, Calif. 

Representative on The American Board of Radi- 
ology: Rollin H. Stevens, Detroit, Mich. 

Twenty-third Annual Meeting, 1938: To be an- 
nounced. 
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THE FIFTH INTERNATIONAL 
CONGRESS OF RADIOLOGY 


HE Fifth International Congress of 

Radiology was held in Chicago, Illinois 
on September 13-17, 1937, under the Presi- 
dency of Dr. Arthur C. Christie. The four 
national radiological societies combined 
their annual meetings with the Inter- 
national Congress, namely, the American 
Roentgen Ray Society, the Radiological 
Society of North America, the American 
Radium Society, and the American College 
of Radiology. More than 2,500 members 
and guests attended the meeting which was 
held at the Palmer House, and forty-one 
nations were represented by over 400 mem- 
bers and their wives. This is one of the 
largest international congresses of radiol- 
ogy ever held and Dr. Christie, the Presi- 
dent, and Dr. Orndoff, the General Secre- 
tary, are to be commended upon the ar- 
rangements for caring for such a great 
number of people in so adequate a manner. 
More than 250 papers were presented at 
the scientific sessions. These papers were 
grouped under General Sessions, Roentgen 
Diagnosis, Radiotherapy, Radiophysics, 
Radiobiology, Electrology and Light Ther- 
apy. With so many sections in progress at 
the same time, a certain amount of con- 
fusion ordinarily obtains in finding the lo- 
cation of the various meeting rooms, 
though this was reduced to a minimum at 
the meeting in Chicago. 

It is dificult with such an extensive pro- 
gram to select papers of outstanding in- 
terest, for these were numerous. In addi- 
tion to the scientific papers, the Educa- 
tional Courses, which were introduced for 
the first time at an International Congress 
of Radiology, contributed enormously to- 
ward making the Congress a great success. 
Jt was with a certain amount of hesitancy 


that Dr. Christie and his organization com- 
mittee introduced such an innovation into 
the International Congress but these courses 
proved so popular that no doubt they will be 
a part of the program of future congresses. 

For the first time at an International 
Congress of Radiology, the simultaneous 
projection of the text of the papers in three 
languages was attempted, the papers being 
projected in English, French and German, 
the official languages of the Congress. This 
innovation added considerably to the eftec- 
tiveness of the presentation of the papers, 
especially true in the sections where those 
who were projecting the films were suffi- 
ciently familiar with the language to follow 
the speaker and where the speaker himself 
held rather strictly to the text which was 
furnished to the translators for making the 
projection films. This method bids fair, we 
think, to become universally used in inter- 
national congresses; not only does it add 
to the interest of the paper but the pro- 
jection of the text in two languages, in 
addition to the one spoken, obviates a cer- 
tain amount of confusion which has been 
apparent at most international congresses 
where those in the audience being un- 
familiar with the language spoken leave the 
room during the presentation of the paper. 

The Scientific Exhibits were on the same 
high plane as the scientific papers. Never 
has there been gathered together a more 
comprehensive group of exhibits dealing 
with all phases of roentgenology and ther- 
apy than was gathered under the roof of 
the Palmer House by the Exhibit Com- 
mittee under the chairmanship of Dr. 
Hollis E. Potter. The uniformity of the 
exhibit boxes and booths added greatly to 
the attractiveness of the exhibit. 
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The Technical Exhibits were outstand- 
ing as might have been expected with man- 
ufacturers from all over the world display- 
ing their latest contributions to the fields of 
roentgenology, radiology and _ physiother- 
apy. 

The social features of the Congress were 
numerous, beginning with a tea for the 
foreign guests on Sunday afternoon given 
by the Chicago Roentgen Ray Society; the 
banquet of the American College of Radi- 
ology on Monday evening followed by the 
official opening of the Congress; the ban- 
quet of the American Radium Society on 
Tuesday evening after which the annual 
Janeway Memorial Lecture was given by 
Dr. Douglas Quick on ‘“‘Carcinoma of the 
Larynx.” On Wednesday evening the 
American Roentgen Ray Society were 
hosts to the foreign delegates to the Con- 
gress, at a banquet, after which the Cald- 
well Lecture was given by Dr. George EF. 
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Pfahler on ““The Treatment of Carcinoma 
of the Breast.’”” On Thursday evening the 
official delegates of the Congress were the 
guests of the Radiological Society of North 
America; following the banquet the Car- 
man Lecture was given by Dr. George W. 
Holmes on “The Development of Post- 
Graduate Teaching in Radiology.” On 
Friday evening the Grand Banquet was 
held which officially closed the Fifth Inter- 
national Congress of Radiology. 

The large attendance and the great num- 
ber of international representatives and 
guests justified the fondest hopes of those 
who organized the International Congress 
of Radiology, which had its first meeting in 
London in 1925. To Dr. Christie, Dr. Orn- 
doff, the International Executive Com- 
mittee and the Presidents of the various 
national societies the roentgenologists of 
the world owe a debt of gratitude and 
appreciation. 


PAUL B. 


HOEBER 


1883-1937 


T IS not often that the death of any man 

causes such a widespread sense of loss 
among medical men as has that of Paul B. 
Hoeber. He had made for himself not only 
a unique place among the publishers of 
medical books but a place in the hearts of 
a host of friends throughout the medical 
profession. 

The picture that will always remain the 
most vivid to those who had known Paul 
Hoeber for many years is not that of the 
publisher in a modern office on lower Fifth 
Avenue. The mind will go back to a little 
store on Fifty-ninth Street when one fol- 
lowed him into a rear room where he 


eagerly exhibited some recently acquired 
treasure of medical bibliography. This love 
of everything old in medicine he carried 
into his later work as a publisher and 
placed the medical profession in his debt 
for twenty years’ issue of Annals of Medical 


History and many historical monographs. 
It was always his ambition to publish fine 
books. He spared no pains or expense to 
make every book or journal or monograph 
a work of art, for he was essentially an 
artist. 

[t is most appropriate that the AmMeErI- 
CAN JOURNAL OF ROENTGENOLOGY AND 
Rapium TuHerapy should publish a me- 
morial to Paul Hoeber. The present beauti- 
ful format and high degree of typographi- 
cal excellence of this JouRNAL were estab- 
lished by him. He has left a mark of beauty 
here as he did on everything that he pub- 
lished. 

Paul Hoeber was an unusual personality. 
It was impossible to be restful or dull in his 
presence. He seemed to live in an atmos- 
phere of energy and constant activity and 
there always seemed to radiate from him 
cordiality and good will. He was essentially 
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an idealist and his close friends were always 
impressed by his keen spiritual insight. 
Friends everywhere will cherish the mem- 
ory of his vivid and lovable personality. 

Paul B. Hoeber was born in New York 
City on October 16, 1883, and spent his 
entire life there until his untimely death on 
August 20, 1937. To his wife and his three 
children who are left to mourn his passing 
we extend our sincere sympathy. When 
time has softened their grief they will feel 
with his host of friends everywhere a deep 
sense of satisfaction in the contributions 
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made by a man of integrity and vision to 
his age and generation. He was 


“One who never turned his back but 

marched breast forward, 

Never doubted clouds would break, 

Never dreamed, though right were 
worsted, wrong would triumph, 

Held we fall to rise, are baffled to fight 
better, 

Sleep to wake.” 


ARTHUR C. CHRISTIE 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unrrep STATES OF AMERICA 
AMERICAN RoENTGEN Ray Society 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. Annual Meeting: Atlantic City, 1938. 
AmeRIcAN COLLEGE OF RADIOLOGY 
Secretary, Dr. E. L. Jenkinson, 1439 S. Michigan Ave., 
Chicago, Ill. Annual meeting, 1938: To be announced. 
Section ON AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting, 1938: To be announced. 
Rapro.ocicat Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting, 1938: To be announced. 
Section, Battimore City Mepicat Society 
Secretary, Dr. Howard H. Ashbury, Baltimore. Meets 
third Tuesday each month, September to May 
Section, Connecticut State MepIcau 
Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 
Special meetings may be called by the Chairman. 
RapioLocicaL Section, Los ANGELEs County MEDICAL 
SociETY 
Secretary, E. N. Liljedahl, Los Angeles, Calif. Meets on 
the second Wednesday of each month at the County 
Society Building. 
RADIOLOGICAL SEcTION, SOUTHERN MEDICAL AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 
Brook.iyn Roentcen Ray Society 
Secretary, Dr. E. Mendelson, 120 E. 19th St., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 
BurraLo Rapio.oaicat Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 
CuicaGo RoENTGEN SocIETY 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inclu- 
sive at the Palmer House. 
CINCINNATI RADIOLOGICAL SociETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincin- 
nati, Ohio. Meets third Monday of each month, Oc- 
tober to May, inclusive. 
CLEVELAND RaADIOLoGIcAL SociETY 
Secretary, Dr. North W. Shetter, 14600 Detroit Ave. 
Meetings are held at 6:30 p.m. at the Cleveland Chamber 
of Commerce Club rooms on the fourth Monday of each 
month from October to April, inclusive. 
Denver CLus 
Secretary, Dr. N. B. Newcomer, 306 Republic Bldg., 
Denver, Colo. 
Meets on the third Tuesday of each month. 
Derroir RoentGen Ray anv Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne Country Medical Society Building. 
Fioripa Srate Society 
Secretary, Dr. Harold O. Brown, Tampa, Florida. 
Meetings held twice a year, May and November. 
RADIOLOGICAL Society 
Secretary, Dr. Cesare Gianturco, 602 W. University Ave., 
Urbana, Ill. Regular meetings held quarterly. 
INDIANA RoENTGEN SocIETY 
Secretary, Dr. C. C. Taylor, Indianapolis, Ind. Meeting 
held the second Sunday in May annually. 


Lone Istanp Society 
Secretary, Dr.S.G. Schenck, 115 Eastern Parkway, Brook- 
lyn, N.Y. Meets at Kings County Med. Soc. Bldg. on third 
Thursday of each month from October to May, at 8: 30 P.M. 

MICHIGAN AssocIATION OF ROENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing, Mich. Three meetings a year, Fall, Winter, and 
Spring. 

MILWAUKEE RoeEnTGEN Ray Society 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil- 
waukee, Wis. Meets monthly. Place of meeting named 
by the president. 

RaDIOLoGIcAL Society 
Secretary, Dr. H. M. Weber, Mayo Clinic, Rochester, 
Minn. 

NEBRASKA STATE RapDIOLoaicaL SociEry 
Secretary, Dr. D. A. Dowell, Medical Arts B'dg., Omaha, 
Nebr. Meets third Wednesday evening of each month. 

New ENGLAND RoeEnTGEN Ray Society 
Secretary, Dr. E. C. Vogt, 300 Longwood Ave., 
Boston, Mass. Meets monthly on third Friday, Boston 
Medical Library. 

Society or New JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State Medical Society. Mid- 
year meetings at place designated by the president. 

New York RoenTGEN Society 
Secretary, Dr. R. W. Lewis, 140 E. 54th St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 P.M. 

Caro.ina RoentGeEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

Centra New York RoentcEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra- 
cuse, N. Y. Three meetings a year—January, May, and 
November. 

Pactric RoENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport, 
Pa. Two day annual meeting, May, 1938. Exact date and 
place to be decided. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

RocHEsteR RoenTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. Meets 
on second Thursday from October to May, inclusive, 8 
p.M., Rochester Academy of Medicine Building. 

Sr. Louis Society or RApIoLocists 
Secretary, Dr. W. K. Mueller, University Club Bldg., 
St. Louis, Mo. Meets fourth Wednesday of October, 
January, March and May, at a place designated by the 
President. 

Soutu X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of South Carolina State Medical 
Association. 

TENNESSEE RapDIOLocicaL Society 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 
Texas Society 
Secretary, Dr. M.H. Glover, 414 Hamilton Bldg., Wichita 
Falls, Texas. Meets Nov. 20, 1937, in Dallas, at Adolphus 
Hotel. 
University oF MicuicAN DEPARTMENT OF ROENTGEN- 
oLcocy Starr MEETING 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. Meets each Monday evening from Septem- 
ber to June, at 7 p.m. at University Hospital. 
University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 
RoENTGEN Ray 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. 
Meets annually in October. 


CusBa 
SociEDAD CuBANA DE RADIOLOGIA Y FISIOTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


British Empire 

British InstiruTE OF RapioLoGy INCORPORATED WITH 
THE RONTGEN Society 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.M., at 32 Welbeck St., 
London, W. 1, or as advertised. 

Section OF RapIOLOGY. OF THE Royat Society oF 
MepicineE (Conrinep To Mepicat MemBERs) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 

Section oF RapioLtocy anp Mepicat E ecrricity, Aus- 
TRALASIAN ConGress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British MEpDIcAL ASSOCIATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to Nov. incl. for scientific discussions. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. C. Singleton, Medical Arts Bldg., Tor- 
onto, 5, Ontario. 

Section ON Rapro.tocy, CANADIAN MEDICAL ASssocIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax, N.S, 

RADIOLOGICAL Section, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


ConTINENTAL Europe 

Society OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 

SocieDAD EspANOLA DE RaADIOLOGIA Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

pe RaproLtocie MEéEpIcALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 

SociETE Suisse pE RapioLocie (SCHWEIZERISCHE R6nrt- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 

Secretary for German language, Dr. Scheurer, Molz- 
gasse, Biel. 

Meets annually in different cities. 

Francaise p’ELecTROTHERAPIE ET DE RapioL- 
MEDICALE 
Meets monthly on fourth Tuesday, except during month 
of August and September, 12 Rue de Seine, Paris. 
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ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND Rapt- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DeutscHe RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Siip- unpD WestDEuTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norp- unp OsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutcs Society or ELecrrotocy anp ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Socreta Raprotocia MeEpica 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SocrETATEA RoMANA DE RaDIOLoGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine, 30, 
S. I., Bucuresti, Roumania. 

Meets second Monday in every month with the ex- 
ception of July and August. 

Avt-Russian Roentcen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually. 

LenincraD RoentceN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentcEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on‘the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Society oF RADIOLOGY 

Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society or RapIoLocy 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society or Mepicat RapioLocy 1n SWEDEN 
Meets in Stockholm. 

Society or Mepicat Raprotocy 1n Norway 
Meets in Oslo. 

Society oF Mepicat Rapio.ocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o'clock in the State 
Institute of Roentgenology. 

Society or Mepicat RapIo.ocy 1n FINLAND 
Meets in Helsingfors. 

Vienna RoENTGEN SOCIETY 
Meets first Wednesday of each month, at 6.30 P.M. at 
Zentral-R6ntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 


ORIENT 


Japan X-Ray AssociaTION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

RoentGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi-monthly on third Sunday. 
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DEPARTMENT OF TECHNIQUE 
Rosert B. Tart, M.D., M.S., 105 Rutledge Ave., Charleston, S. C. 


Department Editor: 


PLASTIC LEAD* 


A. MERRITT, M.D. 


Warwick Memorial Clinic and Garfield Memorial Hospital 
WASHINGTON, D.C. 


opaque to roentgen rays and radium 
has been developed as a result of sugges- 


molded to the face with an 
aperture for treating a lesion near the internal 


I made some years ago to the DuPont 
Film Manufacturing Company. 


siderable research and experimentation 
they have succeeded in producing a plastic 
substance containing go per cent lead 
powder which, for all practical protective 
purposes, is identical with sheet lead, and 
in many ways is much superior. This ma- 
terial is a black, putty-like substance, 
readily molded in the hands at room tem- 
peratures, and may be washed in soap and 
water or sterilized at 1oo°C. for thirty 
minutes. 

In localizing superficial lesions about the 
nose and eyes it is a vast improvement 
over sheet lead, and as a medium for apply- 
ing radium packs, especially for the pro- 
tection of parts adjacent to the area 
treated, it possesses unique qualities. 

In an application for a patent on this 
invention the claim is made that it will 
“provide an x-ray shielding compound 
which can be molded to any desired shape 
at room temperature. Another object is to 
provide such a compound that will be non- 
adhesive, non-toxic and sterilizable. A fur- 
ther object is to provide such a compound 
that will retain its shape while in use, but 
which will be readily remoldable and re- 
usable.” 

All of the above claims are fully justified 
as determined by considerable clinical ex- 
perience with it. 


* From the Radiological Clinic of Drs. Groover, Christie and Merritt. 
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ROENTGEN DIAGNOSIS 
HEAD 


Mances, Wits F. Accessory sinus infection; 
its relations to mastoid and lung infections. 
Ann. Int. Med., Nov., 1935, 9, 547-554. 


The common “head cold’”’ might be con- 
sidered the first stage of nasal sinus infection. 
Fach such attack is likely to leave residua 
which encourage other attacks, and after a 
series of such, eventually develop a chronic 
sinus infection which of itself might be easily 
tolerated but which may insidiously be the 
source of spread to other parts. This trouble 
may begin in infancy. Extension along the 
pharynx and eustachian tube may lead to 
middle ear and mastoid infections. Moreover, 
the extension may take place along the lym- 
phatic channels or allergic manifestations may 
result. In the lungs the varied routes may be 
manifested either by way of involvement of the 
lymphatic structures at the roots of the lungs; 
uniform peribronchial thickenings; bronchi- 
ectases, especially in the lower lobes (post-nasal 
drippings acting as foreign bodies); basal 
pleural thickenings; repeated attacks of asthma 
and resultant secondary emphysema or simply 
plugging of the smaller bronchi by tenacious 
exudate—with false diagnoses of asthma. 

Various observers have noted from 80 to 100 
per cent of middle ear and mastoid cases having 
sinus involvement. Approximately the same 
percentages hold true for cases of pneumonia. 
Quinn and Meyer noted that 77.2 per cent of 
patients having bronchiectasis and sinus in- 
volvement showed bilateral bronchiectasis. 
They established the drainage factor in these 
cases by dropping iodized oil through cathe- 
ters into the posterior nares of sleeping pa- 
tients. In 5 of the 11 patients the oil gravitated 
into the lungs. Similarly, Pierson reported 2 
cases of oil pneumonia—both children, one of 
whom had oil dropped into the nose to control 
mucus and cough, the other having been given 
mineral oil because of constipation. Clerf noted 
an incidence of sinus disease of 82.4 per cent of 
200 patients having bilateral bronchiectasis. Of 
354 asthmatics the author found evidence of 
sinus disease in 60 per cent. He has also found 
sinus involvement in a surprising number of 


patients who were thought to have pulmonary 
tuberculosis but in whom the chest studies were 
entirely negative. He believes that too little 
thought of the nasal sinuses is ordinarily given 
to such cases. Suggestive evidence includes 
“cold in head,”’ especially if discharge is muco- 
purulent; post-nasal drip; persistent cough, 
with or without expectoration or fever; voice 
changes such as nasal twang, hoarseness or loss 
of voice; repeated attacks of pneumonia; 
asthma; earache or aural discharge; mastoid 
disease; headache, neuralgias or any of the 
evidences of focal infections. 

Study by the rhinologist, including trans- 
illumination and punctures, is very important 
but equally or more so is the roentgenographic 
study. This may include injection with iodized 
oil which more definitely visualizes thickenings 
of the membrane. A chronic non-suppurative 
thickened membrane may be more dangerous 
than an obviously active sinus because the 
former is more likely to contain streptococci. 
Other offenders are staphylococci, bacillus of 
Friedlander, Micrococcus catarrhalis, and Ba- 
cillus influenzae.’ 

Regardless of other measures, the main ob- 
jective should be to prevent subsequent at- 
tacks. Butler and Woolley reported among 450 
patients who were treated with roentgen ther- 
apy, 36 per cent were entirely relieved, 55 per 
cent definitely improved and g per cent showed 
little or no change. This treatment did not pre- 
vent subsequent infections. There was con- 
spicuous clearing of lung changes along with 
clearing of sinus activities.—. A. de Lorimier. 


ABELEs, Mitton M., and ScHNEIDER, DANIEL 
E.. Electrocardiographic changes during en- 
cephalography (20 cases). 4m. F. M. Sc., 
Nov., 1935, 790, 673-676. 


The authors present 20 cases of simultaneous 
encephalography and electrocardiography with 
a study of the changes in the cardiac conduc- 
tion mechanism. The most common changes 
are those consequent upon stimulation of the 
pacemaker through the vagus: sinus arrhyth- 
mia, sinus bradycardia, phasic sinus slowing, 
sinus tachycardia, migration of the pacemaker 
between the S.-A. and A.-V. nodes, transitory 
nodal rhythm. In one fatal case, death was 
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probably cardiac and followed the excessive in- 
jection of air with subsequent bradycardia and 
collapse at that period when most cases begin 
to show a return to normal rate.—-R. P. Barden. 


Scuwartz, CHartes W. The recognition of 
some forms of intracranial lesions. 4m. 7. M. 
Sc., Aug., 1935, 790, 220-225. 


The author discusses the cardinal signs of 
intracranial lesions: increased pressure, calci- 
fication, bone changes, displacement of the 
pineal shadow. He then briefly takes up the 
changes incident to various special tumors: 
blood-vessel tumors, aneurysms, meningiomias, 
cholesteatomas, pituitary tumors and cranio- 
pharyngiomas. Gliomas are not considered in 
this paper.—R. P. Barden. 


NECK AND CHEST 


DuNHAM, KeNNON, and SKAVLEM, Joun H. 
Basic points in roentgen-ray studies of lung 
anatomy and pathology. 4nn. Int. Med., 
Nov., 1935, 9, 555-568. 


The authors stress the importance of exact 
localization of pulmonary lesions, not only as 
regards the lobe involved but also the par- 
ticular branch of the bronchial tree. The branch 
to the right upper lobe is given off above the 
pulmonary artery and is called the eparterial 
bronchus. Within the Jobe it has three main 
branches: (1) The vertebral trunk passes ver- 
tically frem the top of the hilum shadow to the 
apex, running parallel to the vertebral column; 
it has an anterior and a posterior branch, sup- 
plying that portion above the first interspace; 
pleural extensions from these branches may ex- 
tend to the surface along the mediastinum. 
(2) The first interspace trunk extends upward 
and laterally, dividing into an anterior and a 
posterior branch which supply the level of the 
first interspace—which posteriorly extends to 
the region of the spine of the scapula; this is a 
location where early tuberculous lesions are un- 
recognized and it is one which not infrequently 
receives light weight foreign bodies. (3) The 
second interspace trunk also has two branches, 
an anterior and a posterior, which supply the 
levels of the second and the third interspaces 
and covering the entire base of the upper lobe. 
The right middle lobe trunk extends forward 
from the hilar region just below the pulmonary 
artery supplying the levels of the fourth and 
fifth interspaces. Just opposite to the take-off 
of the branch to the right middle Jobe is the 
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branch to the apex of the lower lobe. This 
branch overlies the hilum and can be seen only 
by stereoscopic projection. The relative posi- 
tion of these trunks accounts for the frequent 
occurrence of a cavity in the upper lobe with 
a caseous bronchopneumonia in the apex of the 
lower lobe. On the left side the branching is 
similar, though the trunk to the upper lobe is 
given off under the pulmonary artery (there- 
fore called “‘hyparterial bronchus’’); in addi- 
tion to the three branches considered in the 
case of the right upper lobe, there is a long 
branch which curves around the left border of 
the heart into the lingual tip. This trunk is 
prominent in mitral stenosis. The left lower 
lobe branches follow the same pattern as those 
of the right lower lobe. 

Dislocation of the thoracic viscera by scar 
tissue lends to the importance of localizations 
in relation to these bronchial branches. For 
instance, the upper lobes may be so contracted 
as to lie entirely above the second rib; the lower 
lobes so compressed as to be hidden behind the 
heart shadow—in which cases compensatory 
emphysema in the other lobes produces filling 
of the space formerly occupied, thereby leading 
to serious clinical mistakes. 

It must be realized that the lung markings 
are produced by a composite of the densities of 
the bronchi, the pulmonary arteries, lymphatics 
and connective tissue. These densities are in- 
creased because of engorgement of the pul- 
monary arteries in such conditions as emphy- 
sema, mitral heart disease, congenital heart 
disease, pulmonary congestion, etc., and in 
pulmonary sclerosis (Ayerza’s disease). 

Lymphatic vessels follow the same bronchial 
pattern but anatomical nodes are found mostly 
in the hilar third, particularly in the region of 
the bifurcation of the trachea and the branch- 
ing of the main trunks. In the lower lobes they 
extend farther to the periphery. Particularly in 
children, after any acute respiratory infection, 
these may remain prominent for some time pre- 
senting a picture which is usually considered 
to be tuberculosis. 

The minute anatomy of the lung tissue is 
also important in the analysis of lung diseases. 
The “primary lobule” is a microscopical unit 
consisting of the terminal division of a bron- 
chus, including the ductus alveolaris and air 
sacs, together with blood vessels, lymphatics 
and nerves. Lymphatic tissue extends only to 
the end of the ductus alveolaris; beyond that 
point, infection or foreign particles are handled 
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by phagocytes. There is a thickened circular 
ring of smooth muscle about the ductulus al- 
veolaris which by constriction is probably re- 
sponsible for the symptoms in asthma; it likely 
explains the tapering appearance seen after 
lipiodol injections in cases of emphysema 
where one would expect to find the opposite, 
a rosette pattern more conspicuous than seen 
in the normal lung, due to filling of distended 
air sacs. The “secondary lobule’ may be macro- 
scopical but is not visualized roentgenographi- 
cally. It is an arbitrary unit consisting of the 
lung tissue between two septa. Septa are pro- 
longations of connective tissue from the pleura; 
they are rich in lymphatics and serve as barriers 
to the spread of infection by continuity—thus 
explaining those sharply localized fan-shaped 
lesions seen particularly in tuberculosis. They 
are also commonly visualized in lobular pneu- 
monias and even in infarcts, but these septa 
offer very little resistance to neoplastic exten- 
sions—hence the difference in the latter picture. 

The fundamental pathological changes which 
might occur in lung tissue are congestion, exu- 
dation, infiltration, fibrous proliferation, casea- 
tion, calcification, ulceration and cavitation. 
These produce differences in density of the 
following order: (1) cavity, (2) normal lung 
tissue, (3) exudate, (4) cellular infiltration, (5) 
fibrous proliferation, (6) caseation, (7) calci- 
fication. considerations depend 
upon these interpretations and our understand- 
ing of the pathogenesis of the various diseases. 
For instance, in tuberculosis we might see the 
evidence of caseocalcareous lymph nodes in the 
hilum; the Ghon represented by a 
caseous, fibrous or fibrocalcareous nodule in the 
lung; the heavy trunk markings connecting the 
Ghon focus to the hilum—all this portraying 
the “primary complex of Ranke.’’ Adult apical 
lesions represent secondary infections in an 
allergic soil.—A. 4. de Lorimier. 


REED, Joun A., and Borpen, 
Eventration of the diaphragm. 
July, 1935, 37, 
The purpose of this paper as designated by 

the authors is (1) to summarize the available 

knowledge of the disease with a discussion of 

the literature and (2) to present reports of 2 

cases. 

The term eventration of the diaphragm im- 
plies a congenital or acquired elevation of one 
leaf without a break in its continuity. It is 
characterized pathologically by aplasia or 
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atrophy of the muscle fibers and clinically by 
symptoms suggesting a gastric, cardiac, 
monary or pleuropulmonary origin. 

The etiology of the condition is obscure. 
The authors present a thorough discussion of 
the arguments for and against its congenital 
origin and likewise its acquired etiology. They 
conclude that the evidence favors the theory 
of congenital origin but that some evidence in 
favor of the acquired origin cannot be dis- 
carded. 

The condition seems to be somewhat more 
common in males than in females. It is more 
common on the left side than on the right. 
Analysis of the 183 cases reported shows 165 
involving the left leaf of the diaphragm and 
18 involving the right leaf. 

Gross pathological examination of the af- 
fected portion of the diaphragm shows an ele- 
vated and thin structure, opaque or translu- 
cent, usually consisting of a layer of fibrous 
tissue containing some muscle fibers. In some 
case abnormalities in other structures may oc- 
cur as (1) diminished size of the phrenic nerve; 
(2) aplasia or abnormally lobulated lungs; (3) 
displacement of the heart and mediastinal 
structures; (4) various congenital anomalies of 
the colon, mesentery, stomach, esophagus, 
trachea and aorta; (5) associated disease of the 
thoracic or abdominal viscera. 

The symptoms of the condition are more fre- 
quently gradual in onset. In the majority of 
cases the gastrointestinal and respiratory symp- 
toms are most prominent. In other cases, the 
symptoms may be circulatory or general such 
as loss of weight, weakness, dizziness, insomnia, 
pain down the arm on the affected side or 
numbness of the extremities. 

The physical examination of the chest may 
indicate a shift or rotation of the heart and 
mediastinum, and the normal resonant per- 
cussion note over the lower lung field on the 
affected side is replaced by a dull or tympanitic 
note. A succussion splash or a peristaltic gurgle 
may be heard over the lower thorax. A sign of 
value is the asymmetrical expansion of the 
chest. On inspiration the divergence of the 
costal margin from the midline may be con- 
siderably in excess of that on the normal side. 

The authors believe that while there are no 
roentgen signs which may be regarded as pathog- 
nomonic, there are a number of signs upon 
which one may make a tentative diagnosis. 
These signs are (1) an unbroken curved high 
line from the lateral chest wall to the mediasti- 
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num; (2) cascading type of stomach with the 
fluid level in the erect posture always coinciding 
with the esophageal opening, whereas in herni- 
ation of the diaphragm the fluid level when 
barium is given may be higher than the open- 
ing of the esophagus; (3) the presence of a line 
above, the gastric bubble medially and the 
colonic bubble laterally, which can be seen 
passing from one organ to the other forming a 
triangle below and between these two hollow 
organs. The movement of the diaphragm does 
not differentiate eventration from herniation 
since, in the authors’ opinion, such movement 
may be normal, diminished, absent, or reversed 
in either condition. 

The conditions which are to be differentiated 
from eventration of the diaphragm include 
herniation, pleurisy with effusion, thickened 
pleura, thoracic stomach, pulmonary cysts, 
pulmonary tumors, atelectasis, emphysema 
and neurosis. 

The prognosis for life of the patient with 
eventration of the diaphragm is usually good 
but in many persons it may be a disabling 
condition. 

Surgical treatment offers little hope of cure. 
Medical management should be directed at the 
relief of symptoms. 

The latter portion of this paper is composed 
of detailed reports of 2 cases of eventration of 
the diaphragm, one of which was apparently 
due to a post-traumatic paralysis of the phrenic 
nerve and the other possibly congenital in 
origin.—G. W. Chamberlin. 


FELDMAN, L., Trace, I. M., and Kaptan, 
M. I. “Eventration’’ of the right diaphragm; 
report of a case with review of the literature, 
chiefly from the standpoint of etiology and 
diagnosis. 4dnn. Int. Med., July, 1935, 9, 
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The authors report, as they believe, the tenth 
case recorded in the literature of right-sided 
“eventration.”’ They consider this term a mis- 
nomer since it implies a displacement of the 
viscera from the abdomen. They use it because 
of its recognized application rather than such 
terms as “elevation,” “relaxation,” “high posi- 
tion,” “insufficiency” or “‘dilatation.”’ Various 
theories as to etiology are discussed: congenital 
malformation of the lung; primary deficiency 
of half of the diaphragm; idiopathic fatty de- 
generation of the muscle; neuropathies either 
in the cord or essentially concerned with the 
phrenic nerve, etc. 
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It is important to differentiate this condition 
from such states as pleural effusion, encysted 
empyema, lung abscess, subphrenic abscess, 
etc., where one might be inclined to perform 
aspiration drainages, which in th’s condition 
might be very disastrous. Moreover, it is a 
serious condition during pregnancy for the 
efficiency of muscular contractions are reduced 
by it and unless cesarean section is resorted 
to early there is danger of rupturing the dia- 
phragm. Actually, no treatment would appear 
to be indicated for the condition—versus the 
situation in case of herniation through the dia- 
phragm—where operative procedures might 
benefit. 

The condition may be entirely asymptomatic 
because of accommodation by both thoracic 
and abdominal viscera to the defect. Occasion- 
ally, however, there might be such complaints 
as palpitation, substernal pains, dyspnea, 
asthmatic seizures or even epigastric pains, 
nausea and vomiting. 

The most important findings by physical ex- 
amination include absence of Litten’s shadow, 
dullness and absence of breath sounds on the 
affected side and, likely, deviation of the heart 
to the opposite side (especially when the left 
dome of the diaphragm is involved). Tym- 
panitic sounds may be elicited, depending upon 
whether the underlying viscera contain gas or 
food. The authors caution against basing an 
opinion upon peristaltic sounds since normally, 
on the left side at least, these might be heard 
as high as the third rib. The Hoover sign is 
considered most valuable; the explanation 
being that the diaphragm and the intercostal 
muscles act as antagonists. With reduced or 
complete lack of action by the diaphragm, the 
intercostal muscles cause the entire costal 
margin to move away from the median line. 

Most reliable, however, is the roentgenologi- 
cal evidence. The following criteria are indica- 
tive: (1) high position—even to the level of the 
second rib; (2) regular contour—whereas in 
herniation the contour is less likely to be regu- 
lar (though the outline of a distended colon or 
stomach may cause the latter to appear so); 
(3) limited excursion of the involved side—per- 
haps a few centimeters (paradoxical movement 
may result even in cases of eventration and 
should not serve to differentiate it from hernia- 
tion); (4) perhaps inspiratory excursion of the 
mediastinum toward the normal side—due to 


greater negative pressure because of there being 
more effective diaphragmatic action on that 


side; (5) perhaps displacement of the heart to 
the opposite side—especially in cases of left- 
sided eventration; (6) outline of air beneath the 
dome and between its outline and the viscera, 
as produced by pneumoperitoneum—a danger- 
ous procedure. Lateral projections are valuable 
especially after the barium meal for further 
study of the contour. 

The case reported was discovered to have an 
eventration because of ineffectual abdominal 
support during the third stage of labor and 
subsequent dyspnea and cyanosis. A barium 
enema visualized the cecum, ascending colon, 
hepatic flexure and part of the transverse colon 
to be in the right thorax.—. 4. de Lorimier. 
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Harpaway, Roserr M., and 
Paut M. Pulmonary torulosis: 


case. dunn. Int. Med., Sept., 


In searching the literature, Johns and Atta- 
way in 1934 were able to collect 45 authentic 
cases of systemic infections by Torula histo- 
/ytica. Their case made 46 and of these, 31 oc- 
curred in the United States. Toru/a is a yeast 
which multiplies by budding but does not form 
ascospores, does not ferment carbohydrates and 
does not produce mycelia when growing in 
tissues or in culture. In man the infection may 
remain localized in the lungs (the usual route 
of invasion) or it may become systemic, in 
which case it shows a particular affinity for the 
meninges. Such cases are hopeless. In nature, 
Torula is widely distributed. It has been cul- 
tured from wasp nests, grasses, plants, trees, 
fruits, bees, insects, canned butter, milk, pickle- 
brine and soil. 

The lesions in the lung are usually considered 
tuberculous when studied roentgenologically. 
Such was the consideration of the case reported, 
when it was first studied in 1930. In 1933 the 
patient still had a cough. He was ambulatory, 
afebrile and did not appear seriously ill. His 
nutrition was good. The physical findings were 
consistent with the roentgenological evidence: 
nodose parenchymal involvement of the left 
upper, the right hilar region and the right base. 
Sputum examinations and animal inoculations 
were negative for acid-fast bacilli. Yeast buds 
were found by direct smears, and by culturing 
the sputum they were identified as Toruda 
histolytica. Bronchoscopy showed only a mod- 
erate congestion of the bronchial mucosa. The 
patient was observed for over fifteen months 
with no apparent change, either physically or 
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by roentgen studies. He continued to have a 
slight cough with expectoration. Treatment 
consisted of rest and methenamine tetraiodide 
given in dosages of 0.65 gm., twice daily. No 
benefit could be noted by it (the opinion has 
been expressed that pulmonary lesions tend to 
heal but the various regimens of treatment, 
using iodides, tartar emetic, hexamethylena- 
mine, gold sodium thiosulphate have proved 
futile).—4. A. de Lorimier. 


McCann, Ws. S. Etiology of the pulmonary 
fibroses and medico-legal aspects of pneu- 
monokoniosis. dunn. Int. Med., Sept., 1935, 
9, 234-244. 


The basis for medicolegal action in cases of 
pneumonoconiosis is usually either a claim of 
negligence or of workman’s compensation 
rights. In many states compensation rights are 
not clearly stated for this condition and furious 
bickering develops among doctors in the court- 
room. This article is intended to point out 
important principles. 

Where negligence is claimed the plaintiff 
should be required to prove: (1) that there is 
an injury and (2) that the injury is the result of 
negligence on the part of the defendant. In 
answering these questions it is important that 
an “expert”? witness should limit expressions 
of opinion to his own field of experience and 
refuse to express opinions as to hypothetical 
conditions which might be based on inexact 
premises. For instance, a fibrosis resultant from 
inhalation of silica dust is known to eventually 
develop nodular changes whereas the ultimate 
effects of many types of dust are not yet clearly 
understood. Some dusts such as gypsum, sea 
coal, aluminum oxide and certain clays are ap- 
parently protective. Therefore the average 
period of contact before clinical effects are 
noted varies: among foundry workers about 
seventeen years is required; among gold miners, 
nine to twelve years. Moreover, the ultimate 
effects from silica appear to be more severe: 
excessive mortality from tuberculosis, other 
respiratory infections, cancer, cerebral hemor- 
rhage, cirrhosis of the liver and valvular heart 
disease. Considerable fibrosis results from the 
repeated respiratory infections common to 
these patients. However, where post-mortem 
studies are possible and more than 2 mg. SiO, 
extracted per gram of dried tissue, undue ex- 
posure is to be blamed. A roentgen-ray spec- 
trum analysis is likewise roughly indicative. 
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Where workman’s compensation laws dic- 
tate, the problem is more definite. Then, the 
basis of adjustment should depend upon the 
degree of ventilation; the amount of emphy- 
sema; the presence of superimposed tuber- 
culosis; cardiac involvement, etc. In any case 
it is important to realize that “fibroses of the 
lungs of workers in dusty trades are probably 
the result of a combined action of dust and of 
infection, non-tuberculous as well as_ tuber- 
culous’’—and “it is extremely difficult to es- 
tablish the responsibility for negligence in in- 
dividual cases.’’—A. A. de Lorimier. 


ABDOMEN 


Jones, Cuester M., Benepicr, E. B., and 
Hampton, A. O. Variations in the gastric 
mucosa in pernicious anemia: Gastroscopic, 
surgical and roentgenologic observations. 
Am. F. M. Sc., Nov., 1935, 790, 5§96-610. 


Five cases of pernicious anemia, observed 
over a period of years, are presented in this 
paper. Observations on the stomach were made 
by gastroscopic and roentgenologic examina- 
tion, by direct observation at laparotomy and 
by histologic examination of biopsy material. 
The evidence presented indicates that atrophic 
gastritis is not an invariable accompaniment 
of pernicious anemia. The authors have shown 
that during a relapse of the disease, atrophic 
or hypertrophic gastritis may occur. 

Following specific therapy, in which there is 
a clinical remission, atrophic and hypertrophic 
changes in the gastric mucosa have both tended 
to disappear. 

The roentgen examination gave less accurate 
information than that obtained by gastroscopy 
or direct examination at operation. This 
method of examination, however, is of consider- 
able value in determining changes in the mu- 
cosal relief over a period of time.—G. W. 
Chamberlin. 


B. R., and Burcu, H. A. Incidence 
and significance of the roentgenologic niche 
in duodenal ulcer. 4nn. Int. Med., Oct., 1935, 
9, 430-443. 

The niche was first described as one of the 
roentgenologic signs of duodenal ulcer by Mar- 
tin Haudek in 1911. In 1923, Akerlund reported 
an incidence of 60 per cent for niches in over 
100 cases of duodenal ulcer. Diamond reported 
the incidence 66.6 per cent; Berg, 50 per cent; 
Albrecht, go per cent; Geyman, 64 per cent; 
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Clark and Geyman, 54 per cent; Ettinger and 
Davis, 50 per cent, etc., while the statistics 
from the Mayo Clinic, as reported by Carman 
and Sutherland, showed an incidence of 13.27 
per cent; by Kirklin, 15.24 per cent, and finally 
rechecking some 1,489 cases studied over a 
period of fifteen months ending March 31, 
1935, the authors noted the niche in only 17.7 
per cent. Compression roentgenography was 
employed in many of the cases. It was not 
thought to have revealed any niches which had 
not been discerned roentgenoscopically. The 
percentages were based upon all cases which 
had been diagnosed ulcer; many of these were 
treated medically and the actual presence of the 
lesion was not proved. Many were likely in- 
active at the time of the roentgen studies. 
Among 100 cases of clinically active duodenal 
ulcer, niches were found in: 38. Checking by 
way of post-mortem studies it was found that 
66 of 67 healed ulcers showed no pit at the site 
of the lesion; however, there were craters in 
36 of the 73 active lesions—an incidence of 
about 22.7 per cent of the whole group. 

Careful search should be made for the niche 
because it is one of the most “important signs 
of ulcer; it indicates an active stage of the ulcer 
and it is a valuable criterion in appraising the 
effect of treatment.’’ The accessory pocket is 
an exaggerated niche. Irritability of the bulb 
as demonstrated by rapid emptying and 
quickly changing contour is an equally trust- 
worthy index of ulcer activity.—. 4. de Lori- 
mter. 


Ocusner, Harotp C., and Barcen, J. ARNOLD. 
Diverticulosis of the large intestine; an eval- 
uation of historical and personal observa- 
tions. Ann. Int. Med., Sept., 1935, 9, 282- 
296. 

There has been considerable literature on the 
subject of diverticula of the large intestine, 
since the first mention of “diverticular hernia,”’ 
by Littre, in 1700. W. J. Mayo, Wilson and 
Giffin, in 1907, were the first to record patho- 
logical changes of this condition during life, 
and Moynihan, in the same year, called atten- 
tion to the mimicry of carcinoma by diverticu- 
litis. LeWald was the first to demonstrate the 
condition roentgenologically. Various statisti- 
cal analyses have been compiled, most of these 
indicating that the incidence of diverticulosis 
approximates 6 per cent. W. J. Mayo believed 
that about 12 per cent of these cases develop 
inflammatory changes. 
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The authors have analyzed all the cases pre- 
senting intestinal symptoms which were studied 
at the Mayo Clinic during the year 1933. 
Clinically, the condition was recognized in only 
0.4 per cent but, by roentgenological studies 
and also on the basis of autopsy findings, the 
incidence appeared to be about 7 per cent. 
There appeared to be an almost even distribu- 
tion among the two sexes but complications 
such as diverticulitis, peritoneal extensions, 
fistulae, etc., occurred more frequently among 
males. The condition was rarely found before 
the age of forty; it was most common during 
the latter half of the sixth decade. The essential 
etiological factor appeared to be an inherent 
weakness of the muscular wall; most of the pa- 
tients were of normal weight and neither con- 
stipation nor flatulence seemed to be of basic 
importance. The diverticula were found most 
frequently in the sigmoid colon; they were least 
common to the proximal portions. No charac- 
teristic symptoms were associated; the diag- 
nosis depended upon roentgenological and 
proctoscopic examinations. Many of the cases 
had had attacks of intermittent colicky pains, 
particularly in the left lower quadrant, which 
were relieved by bowel movements. Occasion- 
ally there were distentions, chills, fever, dys- 
uria and even urinary frequency. In cases of 
perforation the pains became excruciating. Ob- 
structive tumefaction produced either consti- 
pation or diarrhea. A palpable mass might be 
found and most of the cases showed tenderness 

even to the degree of preventing adequate ex- 
amination. Proctoscopy served to make a posi- 
tive diagnosis in about 64 per cent of the cases; 
roentgenologic examination appeared to be the 
most accurate diagnostic procedure.—/. A. de 
Lorimier. 


Faust, D. B. Pancreatic lithiasis. dun. Int. 

Med., Nov., 1935, 9, 625-637. 

In 1932, Ackman and Ross reported a case 
of pancreatic lithiasis which they believe 
brought the total number reported in the 
literature up to 108. In analyzing 22 of these, 
the author noted the following high points: the 
youngest patient was twenty, the oldest, 
seventy-three; only 6 were in women; the most 
common subjective symptom was epigastric 
pain often radiating to the back or shoulders; 
jaundice occurred late and was of no depend- 
able diagnostic significance; glycosuria was 
noted in a minority of cases; abdominal exam- 
ination was usually negative except in acute 
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stages when moderate rigidity was usually 
noted; occasionally an upper abdominal mass 
could be felt. Even as regards these criteria it 
must be realized that frequently there is an 
associated cholelithiasis or cirrhosis of the liver 
or a pancreatic cyst. Leukocytosis may be 
found. Studies of the pancreatic juice may con- 
tribute nothing. The stools are likely to be 
fatty. Roentgenography offers the greatest 
diagnostic support. Pancreatic stones are likely 
to show greater density than gallstones but 
they must be distinguished from the latter as 
well as from renal calculi and calcifications in 
lymphatic glands, or even in the aorta. Gastro- 
intestinal films are important to outline any 
distortion in the normal arc of the duodenum. 

The case reported was of a laborer, aged 
forty-five. Until recent years he had been a 
heavy imbiber of alcoholics. He had had 
numerous injuries, with fractures, incurred 
during horse racing. Gastrointestinal symptoms 
had been noted for ten or twelve years, with 
increasing severity: “heartburn,” with partial 
relief by alkalies; epigastric pains; nausea— 
rarely, vomiting; gaseous distention; hemate- 
mesis; melena; Jack of appetite. He weighed 
only 96 pounds. The white cell count was 
19,400 with gt per cent polymorphonuclears. 
Gastrointestinal studies revealed a widening of 
the arc of the duodenum with an enclosure of 
calcific densities which extended to the left of 
the midline. Autopsy showed the pancreas to 
be a “bag of gravel.’’ Many stones were lying 
in the dilated main duct, others in dilated 
branches. Some of these were as large as 1.3 
by 0.9 by 0.7 cm. and were rough, with numer- 
ous projections suggesting coral formations. 
Several hundred were estimated to have been 
found. They were composed of calcium carbon- 
ate and calcium phosphate. Microscopic ex- 
amination of the pancreas showed evidence of 
a chronic pancreatitis. The parenchyma was 
greatly reduced and there was a marked end- 
arteritis.—4. A. de Lorimier. 


GENITOURINARY SYSTEM 
Go.LpsTEIN, ALBERT E., and ABEsHousE, BEN}. 


S. Urinary calculi in bone diseases. Arch. 
Surg., Dec., 1935, 37; 943-981. 


The authors review the literature and include 
14 cases, from their own experience, of urinary 
calculi associated with bone diseases. They con- 
clude that there is a definite etiologic relation 
between urinary lithiasis and chronic bone dis- 
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eases; consequently in cases of urinary lithiasis 
history of previous bone injury and evidence 
of present bone disease should be sought. Al- 
though the coexistence of calculi and bone dis- 
eases is uncommon, it is not infrequent. In- 
fection of the urinary tract secondary to in- 
fection of bones or joints may predispose to 
stone formation. Urinary calculi may develop 
following injuries of the vertebrae and spinal 
cord. 

Stone formation in diseases of calcium me- 
tabolism, with associated bone changes, de- 
pends on a disturbance of the colloid-crystalloid 
equilibrium of the urine with subsequent pre- 
cipitation and coalescence of the urinary con- 
stituents. 

Careful attention should be paid to providing 
a diet adequate in vitamin A to patients with 
chronic bone diseases, since vitamin A defi- 
ciency in experimental animals has led to the 
formation of both urinary calculi and bone 
disorders.—R. P. Barden. 


SKELETAL SYSTEM 

SHELLING, Davip H., and VosHELL, ALLEN F. 
Xanthomatosis generalisata ossium; report 
of a case simulating osteitis fibrosa cystica. 
Arch. Int. Med., April, 1935, 55, 592-608. 


The authors present a case of lipoid granu- 
lomatosis in a boy of fourteen years, and dis- 
cuss its similarity to osteitis fibrosa cystica. 
Typical Schiiller-Christian’s syndrome is not 
difficult to diagnose, but a few of these cases 
have only involvement of long bones with no 
changes in skull or skin. 

The chief points in the differential diagnosis 
follow: 

1. Pain is frequent in osteitis fibrosa and not 
in xanthomatosis. 

2. Swelling of the affected bones and thin- 
ning of the cortex is more common in osteitis 
fibrosa. 

3. Metastatic calcification (skin, kidneys) is 
more common in osteitis due to hyperpara- 
thyroidism than in xanthomatosis. 

4. Usually cases of osteitis fibrosa have a 
high blood calcium and phosphatase and a low 
blood phosphorus; these are unchanged in 
xanthomatosis. 

5. Hypercholesteremia may be present in 
xanthomatosis. The increase is mainly in 
cholesterol esters. 

6. Biological test of Hamilton and Schwartz 
for excess parathormone. This is, briefly, to 
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measure the absorption of a given amount of 
calcium in a rabbit, injected with blood of a 
patient. This absorption is compared with that 
of the same amount of calcium given to a rabbit 
injected with various amounts of chemical 
parathormone. 

7. Cases of osteitis fibrosa have a negative 
calcium balance. 

8. Presence of lipoids staining with Sudan 
III in material from biopsy of xanthomatosis. 

R. P. Barden. 


Craver, Lioyp F., and Copetanp, Murray 
M. Changes of the bones in the leukemias. 
Arch. Surg., April, 1935, 30, 639-646. 


> 

Eighty-six cases of lymphoid leukemia were 
analyzed, and 6 patients (7 per cent) were 
found to have associated gross changes of the 
bones which were demonstrable by roentgen 
examination. 

Fighty-three cases of myeloid leukemia were 
analyzed, and one patient was found to have 
gross changes of the bones. 

The changes in the bones were osteoporotic 
or osteosclerotic, with or without periostitis. 
The general course of the disease is no different 
from the usual case of leukemia. The urine of 
one patient was studied for Bence-Jones pro- 
tein, and was negative. The patients with the 
lymphoid leukemia were often of the aleukemic 
type, while the patients with myeloid leukemia 
had definite increased counts. Roentgen ther- 
apy to the diseased bone relieves pain and often 
permits complete repair.—R. P. Barden. 


SuTro, J., and Pomeranz, M. M. 
Osgood-Schlatter’s disease. Arch. Surg., 
Nov., 1935, 31, 807-812. 


A clear concise interpretation of the clinical 
and roentgenographic features of Osgood- 
Schlatter’s disease is presented. 

Normal variations in the anatomical appear- 
ance of the tibial tubercle occur and should not 
be misinterpreted. The roentgen evidence of 
the disease comprises (1) swelling of the patel- 
lar ligament at its insertion, (2) irregular cal- 
cific spicules radiating from the anterior sur- 
tace of the tubercle, (3) small or large bony 
fragments avulsed from the anterior surface of 
the tubercle, (4) widening of the space between 
the tibial tubercle and the shaft of the bone 
(this sign was absent in most of the 106 cases 
studied). 

Clinically, the signs and symptoms of the 
disease included pain or discomfort above the 
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knee, tenderness over the tibial tubercle and 
soft tissue swelling in the region of the inser- 
tion of the patellar ligament. 

Treatment by immobilization of the knee 
joint is probably preferable. When operative 
treatment is considered necessary, it is prob- 
ably better to remove the tubercle than to at- 
tempt to fuse it with the tibial shaft.—G. W. 
Chamberlin. 


SmirH, O. Norris, and Joun Meck, 
Serumphosphatase in osteogenesis imper- 
fecta. dm. F. M. Sc., Dec., 1935, 790, 765 
770. 

The authors present data from the literature 
which would indicate the origin, distribution 
and excretion of phosphatase. A case of osteo- 
genesis imperfecta is presented in which the 
serum phosphatase was elevated to as high as 
30 per cent above the upper limit of normal for 
infants. It is pointed out that in osteogenesis 
imperfecta, the serum phosphatase is within 
the limits of normal in 70 per cent of the cases 
reported and increased in less than 30 per cent. 
Most of the cases showing abnormally high 
serum phosphatase have been children between 
the ages of five and seven years.—G. W.. Cham- 
berlin. 


Davin E., and GersHwin, BENJAMIN 
S. Hyperparathyroidism with renal insuf- 
ficiency. dm. F. M. Sc., October, 1935, 790, 
519-525. 

The manifestations of hyperparathyroidism 
are protean. Albright has grouped cases as (1) 
classical von Recklinghausen’s disease, (2) 
osteoporotic form, (3) hyperparathyroidism 
with nephrolithiasis, (4) acute parathyroid 
poisoning, (5) hyperparathyroidism simulating 
Paget’s disease, (6) hyperparathyroidism with 
renal insufficiency. 

The authors report one case which belongs in 
the last of the above groups. This patient pre- 
sented had azotemia (urea nitrogen 31.4), with 
diminished renal function and albumin and pus 
cells in the urine. Blood calcium was 19.5 mg. 
per 100 cc. and phosphorus 6.8 mg. Roentgen 
examination of the skeleton showed deminerali- 
zation of the skull and ribs with an osteolytic 
lesion in the mandible. There were no abnor- 
malities in the long bones. At operation, a para- 
thyroid adenoma was successfully removed. 

Kidney damage has persisted. The assump- 
tion is that it may be due to renal fibrosis sec- 
ondary to irritation or possibly to small calci- 
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fications in the glomeruli. The serum phos- 
phorus remained high probably because of the 
persistent renal damage. The urinary calcium 
was not increased in the case presented.—G. W, 
Chamberlin. 


Bennetr, GeorceE E., and Jones, H. Atvin. 
Tuberculosis of a diaphysis. Arch. Surg., 


April, 1935, 70, 563-572. 


These authors present the findings in a patient 
with an obscure and fulminating destructive 
lesion in the shaft of the femur which subse- 
quently proved to be tuberculous. The primary 
diaphyseal lesion was of the central osteosclero- 
tic type simulating ordinary osteomyelitis 
and primary bone malignancy. The diagnosis 
was not suspected until the post-mortem 
examination revealed the true nature of the dis- 
ease. Photomicrographs and roentgen illustra- 
tions enhance the value of this case report.— 


P. F. Hodes. 


Puppet, Irato D., Barron, Louis E., and 
Curtis, Georce M. The nature of osteo- 
genesis imperfecta. 4m. F. M. Sc., Dec., 
1935, 790, 756-764. 


The authors report a case of this disease in a 
boy of seventeen. The patient exhibited the 
characteristic features of blue sclerae, bone fra- 
gility, a history of fifty fractures, dwarfism, and 
marked deformity. His brothers also had blue 
sclerae, but no fractures. 

The calcium metabolism study of this pa- 
tient revealed no evidence of hyperparathyroid- 
ism. The blood and urine iodine was increased. 
The plasma chloride was low normal. 

The authors suggest that this disease is due 
to a congenital hypoplasia of the mesenchyma, 
perhaps associated with a deficiency in bone 
phosphatase production.—R. P. Barden. 


SutTro, CHARLES J., Pomeranz, Maurice M., 
and Simon, Sypney M. Fabella (sesamoid 
in the lateral head of the gastrocnemius). 
Arch. Surg., May, 1935, 30, 777-782. 


The fabellae or sesamoid bones are located 
from } to 1} inches above the proximal tip of 
the fibula when the knee is flexed. They arise 
from specific anlages within the tendon and be- 
came ossified at about seventeen years of age. 
These sesamoids are attached to the gastroc- 
nemius tendon and to the posterior ligament of 
knee. They are cancellous in texture and may 
lie lateral, posterior, or medial to the external 
femoral condyle. As a rule, fabellae are semi- 
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lunar or elliptical in shape, varying in size from 
a few millimeters to 2 cm. in diameter. Being 
bilateral and similar in size and shape, one can 
usually differentiate them from infra-articular 
or periarticular foreign bodies. Fractures, meta- 
bolic diseases such as gout, arthritis, and other 
conditions, have been described involving this 
sesamoid.—P. Hodes. 


KLEINBERG SAMUEL. Lumbar vertebral epi- 
physitis. Arch. Surg., June, 1935, 30, 991 
gg6. 


A case of lumbar vertebral epiphysitis in an 
adolescent boy is reported. 

The changes observed roentgenographically 
are similar to those seen in dorsal vertebral epi- 
physitis and are fairly characteristic, i.e., wedg- 
ing, loss of definition of vertebral bodies and 
haziness of the intervertebral spaces. 

The patient was observed for nearly three 
years. During this time the pathologic changes 
in the bones regressed but a mild lumbar ky- 
phoscoliosis appeared. The subjective symp- 
toms of pain and weakness in the back were 
easily controlled by mechanical supports. The 
changes in the vertebral epiphyses are un- 
doubtedly due to nutritional inadequacy aris- 
ing from inordinately rapid growth. The case is 
of special interest because vertebral epiphysitis 
rarely affects the lumbar vertebrae.—R. P. 


Barden. 
GENERAL 


Hosss, M. E. Hereditary onychial dysplasia. 
Am. F. M. Sc., Aug., 1935, 790, 200-206. 


A case of this disease is reported. The patient 
showed absent or rudimentary nails. This anom- 
aly is hereditary and usually associated with 
more serious ectodermal dysplasia. In the 
author’s case, 11 members of a family of 35 
were affected. It is suggested that the syndrome 
is due to differential effects of one gene (domi- 
nant) acting during the process of development 
of the three primary body layers, its action 
ceasing on full development of the various 
parts.—R. P. Barden. 


ROENTGEN AND RADIUM THERAPY 


GAVAZZENI, ANTONIO. Le irradiazioni del seno 
carotideo nell’ipertensione arteriosa. (Irra- 
diation of the carotid sinus in arterial hyper- 
tension.) Radiol. med., 1936, 27, 694-708. 


The author reviews what is known of the 
anatomy, physiology and physiopathology of 
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the carotid sinus and shows its value as a 
regulatory mechanism of arterial pressure. Ir- 
radiation of this sinus has been highly recom- 
mended in the treatment of arterial hyperten- 
sion by Spanish writers, and he tried it in cases 
of hypertension from various causes, following 
carefully the technique recommended by the 
Spanish authors. The site of the carotid sinus 
was carefully determined by palpation and ir- 
radiated through a field 6 cm. in diameter, 
carefully protecting the surrounding tissues, 
particularly the thyroid. Focus-skin distance 
30 cm., rather hard rays (160 kv.) with a filter 
of 0.5 mm. copper and 3 mm. aluminum. The 
dose, carefully measured by Hammer’s dosim- 
eter, was 50 r at each treatment; in a few 
cases, he used a slightly larger dose. He irra- 
diated the sinus of one side and after two days 
that of the opposite side; the number and fre- 
quency of the later irradiations depended on 
the effect on the blood pressure. If it decreased 
promptly he gave only two treatments. In some 
cases he also irradiated the heart and aortic 
region giving a surface dose of 75 r. 

His results were not as brilliant as those re- 
ported by the Spanish writers. While some 
cases responded, there were many in which 
the treatment had little or no effect. But as it 
is harmless and in many cases, even severe 
ones, in which the pressure was lowered little 
or not at all, it had a good effect on the subjec- 
tive symptoms, the author recommends it, 
particularly in cases of stubborn hypertension 
in which other treatments have had no effect. 
—Audrey G. Morgan. 


Lupin, M., and Baper, A. Die Réntgenbe- 
strahlung der post-traumatischen Triszyste. 
(Roentgen irradiation of post-traumatic 
cyst of the iris.) Strahlentherapie, 1934, 57, 


567-572. 


A case is described in a factory worker 
twenty-eight years of age whose left eye was 
pierced by a fragment of wood. At the nasal 
limbus there was a horizontal wound 2 mm. 
long with prolapse of the iris. This was re- 
moved. A_ so-called implantation cyst de- 
veloped, probably originating from connective 
tissue or corneal epithelial cells carried into 
the deep tissues by the wood. The prolapse of 
the iris led to a separation of the folds of the 
iris so that favorable conditions were created 
for the formation of a true cyst of the iris. Slit 
lamp_examination showed beyond doubt that 
the anterior wall of the cyst was formed chiefly 
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of tissue from the anterior fold of the iris. Diag- 
nosis was post-traumatic cyst of the iris with 
secondary glaucoma. 

Pilocarpine immediately brought about nor- 
mal tension of the eyeball. The patient was then 
given roentgen treatment with the following 
technique: The central ray from a lead glass 
tube 22 mm. in diameter was focused directly 
on the cyst, with the patient looking to the 
right; 160 kv., 0.55 mm. copper half-value 
layer, 2.5 ma., filter 4 mm. aluminum, focus- 
cyst distance 23 cm. Individual dose 55 r. This 
dose was given six times, on Feb. 14, Feb. 28, 
March 16, May 15, June 15 and July 18, 1933. 
Total dose 330 r. There was no irritation of the 
bulb during the treatment and the patient was 
able to work. On Sept. 15 the cyst had disap- 
peared. Vision was preserved. 

The question of dosage is discussed. The au- 
thors cite a number of cases from the litera- 
ture in which they think the dosage was too 
high. Their case and one published by Hand- 
mann show that these cysts can be cured with 
small carefully fractionated doses.—Audrey G. 
Morgan. 


LANG, A. Radiumtherapie bei bésartigen Ge- 
schwilsten der oberen Luftwege. Ergebnisse 
an einem Material von 5 Jahren. (Radium 
therapy in malignant tumors of the upper 
respiratory tract. Results in a five year ma- 
terial.) Strahlentherapie, 1934, 57, 573-600. 


The author reports his work in a cancer hos- 
pital in Budapest. He has used radium treat- 
ment in 61 cases of cancer of the upper 
respiratory tract, and considers the results 
largely from the point of view of gland metas- 
tasis and the best way of handling it. The 
tumors were treated with radium needles intro- 
duced into the tumor and fixed in such a way 
that they could not change their position dur- 
ing swallowing. A number of needles were used 
so as to get as homogeneous an irradiation of 
the tumor as possible. The details of the tech- 
nique are described in connection with the dif- 
ferent groups. 

Among the 61 cases, all of which were treated 
without lymph gland extirpation, there were 8 
of cancer of the nasal cavities; 5 of these are 
living and free of tumor after one to five years. 
Of the 3 cases of tumor of the epipharynx, 1 is 
living and free of tumor after two years. Of the 
5 cases at the angle between the root of the 
tongue and the pillars of the fauces, 2 are living 
and free of symptoms after one year; among the 
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13 cases of the soft palate, 6 are living and free 
of symptoms after one and a half to three years; 
of the g patients with cancer of the root of the 
tongue all are dead; of the 13 cases of cancer 
of the tonsil 3 are living and free of tumor after 
one to two and a half years; all of the 7 patients 
with external cancer of the larynx are dead; 
among the 4 patients with internal cancer of 
the larynx, 3 are living and free of tumor after 
one to three years. This makes a total of 20 out 
of 61 cancer patients treated by radium without 
gland extirpation living and well for from one to 
five years, which is 32 per cent. 

Krom his own data and recent reports from 
other authors, Lang believes that extirpation 
of the lymph glands does not improve the fig- 
ures for cure but that on the contrary it opens 
up the way for unobstructed invasion by the 
cancer cells. In malignant tumors of the mouth 
and upper respiratory tract the lymph glands 
should be spared as they exercise a protective 
function.— Audrey G. Morgan. 


Borak, J. Die strahlentherapeutische Bedeut- 
ung der Epitheliolyse mit spezieller Beriick- 
sichtigung der oro-phary-laryngeal Karzi- 
nome. (The significance of epitheliolysis in 
radiotherapy, with special reference to carci- 
nomata of the mouth, pharynx and larynx.) 
Strahlentherapie, 1934, 57, 480-525. 


Just as it is possible to destroy the epidermis 
by irradiation without injuring the underlying 
connective tissue, so is it possible to destroy the 
epithelium of the mucous membrane without 
destroying or injuring the underlying tissue. 
The author suggests the name epitheliolysis as 
a better name for this process than epithelitis 
because it is a complete destruction of the 
epithelial cells rather than an inflammation. 
Epitheliolysis is only the highest degree of 
mucous membrane reaction that is reparable; 
there are various lesser degrees of reaction lead- 
ing up to it. These are described and illustrated 
with photomicrographs. Epitheliolysis is deter- 
mined not only by the dosage but by the frac- 
tionating and protraction of this dosage. A 
given amount of radiation applied in a short 
time has a greater effect than the same amount 
protracted over a longer time. Epitheliolysis is 
a harmless and temporary lesion only when the 
time factor is taken into consideration by frac- 
tionating and protraction. 

There is some danger in the use of epi- 
theliolysis. If the irradiation is prolonged until 
the underlying tissues are injured, it may lead 
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to dangerous complications. Injury may be done 
by giving too high a dosage or giving it in too 
short a time with too large individual doses. 
The ulcerative dose, or the dose that causes 
connective tissue necrosis, is about 7,000 r with 
the fractional method, the latent period being 
about three months. Therefore the maximum 
dose should never be more than 6,000 r and 
should preferably be considerably lower than 
that. If the irradiation is given by simple frac- 
tionating with an intensity of about 20 to jor 
per minute, the time over which the epi- 
theliolytic dose is protracted should be at least 
three and a half weeks if more than 3,500 r is 
given. If these precautions are observed, the 
author thinks an epitheliolytic dose can be 
given without danger of connective tissue nec- 
rosis. Of course, before this method is applied 
every effort is made to free the upper respira- 
tory tract of bacteria. 

Epitheliolysis without injury of connective 
tissue is possible only with pavement epithe- 
lium, not with cylindrical or gland epithelium. 
The epithelium of different parts of the upper 
respiratory tract varies in radiosensitiveness, 
and different parts of the same tumor may 
vary in sensitiveness. 

Difficulties in the application of the epi- 
theliolytic dose are found in the fact that epi- 
theliolysis is not the first but the last degree of 
epithelial reaction before connective tissue de- 
struction. An inexperienced person may take 
the earlier reactions for epitheliolysis and dis- 
continue the irradiation too soon. And the 
reaction does not appear over the whole mu- 
cous membrane area at once, but at first in 
isolated spots that later become confluent until 
a membrane extends over the whole irradiated 
area. It is not every epithelial reaction but 
only a true epitheliolysis that is equivalent to 
a cancerolytic dose. There are also different 
degrees of radiosensitiveness in different indi- 
viduals. Therefore there is no reliable physical 
method of measuring the dosage accurately but 
it must be measured biologically from the de- 
gree of the reaction. 

The author discusses 36 cases of carcinoma 
of the mouth, pharynx, tonsil and larynx 
treated with anepitheliolytic doses. Not a 
single one was completely destroyed; they were 
reduced in size to varying degrees. Among 15 
cases treated with subepitheliolytic doses 
there was primary disappearance of the tumor 
in § (33 per cent) and among these recurrence 
within a year in 4 (80 per cent). There was 
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incomplete disappearance of the tumor in 10, 
or 66 per cent. Among 43 carcinomata irra- 
diated with epitheliolytic doses there was 
complete disappearance in 38 (88 per cent), 
with recurrence within a year in 6, or 16 per 
cent; incomplete destruction of the tumor in 5, 
or 12 per cent. 

Therefore, among the cases treated with epi- 
theliolytic doses, 88 per cent were freed of 
symptoms and 63 per cent of them remained 
free of symptoms for over a year. Of the cases 
treated with subepitheliolytic doses, 33 per 
cent were freed of symptoms and 20 per cent 
remained free of symptoms over a year (1 
case). Of the cases treated with anepitheliolytic 
doses none were freed of symptoms.—Audrey 
G. Morgan. 


Donizetti, Giuseppe. Il trattamento radio- 
logico dei tumori maligni faringo-laringei. 
(Radiation treatment of malignant tumors 
of the pharynx and larynx.) Radiol. med., 
June, 1936, 23, 417-43 


The author describes 76 cases treated with 
radium or roentgen rays at the Radiological 
Institute of the University of Milan and the 
National Institute Victor Emanuel III. At least 
50 of these were inoperable and some even at 
the limits of radiation treatment. Thirty-six 
cases were given radium treatment with molded 
apparatus and 40 of them were given roentgen 
treatment. Large fractional doses were used: 
160 kv., filter 1.5 mm. copper and 4 mm. alumi- 
num, with an illumination of 2 r/m. The dura- 
tion of each treatment was about half an hour 
and about 60 r was given per treatment. The 
focal distance was 65 cm. Two round fields with 
a diameter of 12 cm. on the sides of the neck 
were irradiated, the rays being centered on the 
tumor. Treatments were given on the two fields 
on alternating days. A total of 1,200 r per field 
was given over a period of twenty to twenty- 
five days. 

Radium administered in this way did not 
bring about permanent cure in any of the cases. 
He believes teleradium therapy would have 
been more effective. Roentgen therapy, how- 
ever, gave quite satisfactory results. It even 
brought about clinical cure lasting for several 
years in some cases, though the longest time 
they have been under observation is four years. 
In very advanced forms it brought about im- 
mediate improvement, which, however, was 
temporary. But the tumors receded temporarily 
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and permeability of the larynx was re-estab- 
lished.— Audrey G. Morgan. 


ScHuLTE, G. Zehnjahrige Erfahrungen mit der 
Réntgentherapie der gutartigen Tonsillener- 
krankungen an iiber 1,000 Fallen. (Ten 
years’ experience in the roentgen therapy of 
more than 1,000 cases of benign disease of 
the tonsils.) Strahlentherapie, 1934, 57, 365- 


ae 


The author has been irradiating for disease 
of the tonsils for ten years and has treated 
more than 1,000 cases. He has had the best 
results in recurrent inflammation of the ton- 
sils. The tendency to infectious angina can be 
overcome in at least 80 per cent of the cases. 
Treatment can be given at any stage of the 
inflammation, the dosage being adapted to the 
degree of inflammation. In very acute cases 
the pain generally stops within a few hours 
after the irradiation and the temperature falls 
to normal within twenty-four hours. The effect 
is due not only to a decrease in the size of the 
tonsils but to a change in the tissues which 
makes them less sensitive to infection. If the 
attacks continue to recur after irradiation 
operation should be performed. It has been 
necessary to operate in only 6 or 7 cases of the 
more than 1,000. 

Irradiation has a good effect not only on the 
tonsillar inflammation but also on chronic kid- 
ney and joint diseases caused by it. In 2 cases 
there was marked improvement in deafness 
for which the patient had been under treatment 
by a specialist for a long time. Probably the 
irradiation had affected adenoid tissues around 
the eustachian tubes. In children a tendency to 
colds and bronchial catarrh was often over- 
come also. 

There were no injurious by-effects, such as 
changes in the skin, feeling of dryness, etc. The 
technique was as follows: the patient lies on 
his back with his head turned to one side. The 
tube rests on the angle of the jaw and the rays 
are directed through the tonsil from below 
upward and from in front backward. The 
pharyngeal tonsil is irradiated also, which is 
important in children. The tension is 180 
kv., filter 1 mm. copper and I mm. aluminum, 
size of fields 6X8 cm., focus-skin distance 30 
cm., dose 175 r. In children a somewhat smaller 
dose, about 135 r per field, is given. In very 
small children 140 kv. is used with a 4 mm. 
aluminum filter. If there are no special signs 
of irritation the irradiations are given on both 
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sides on the same day. If there is much swelling, 
one or two days’ interval is left between the 
irradiations. The same cycle can be repeated 
after four weeks and if necessary again after 
eight weeks. 

The author has had reports from 794 pa- 
tients, of whom 684 were cured, 95 improved 
and 15 not improved or in percentages, 86.1 
per cent cured, I1.g per cent improved and 2.0 
per cent not improved. 

He is convinced that with stricter indications 
the results can be still further improved.— 
Audrey G. Morgan. 


Scumitt, CHares L. A practical considera- 
tion of carcinoma of the skin. Pennsylvania 


M. 7., May, 1936, 39, 587-591. 


The use of the terms basal cell, prickle cell 
and mixed cell carcinoma of the skin only is 
suggested (1) to obviate the confusion which 
attends the many terms now employed, (2) 
since there are fairly definite clinical features 
associated with the histologic pictures, a more 
clear conception may be obtained, and (3) to 
simplify the application of treatment, largely 
dependent upon the histologic type of car- 
cinoma present. 

Basal cell lesions are preferably treated by 
electrodesiccation or by electrosurgical exci- 
sion. If age or physical condition contraindi- 
cates this procedure, roentgen radiation may be 
employed. 

Location of the lesion is an important factor 
in the determination of the proper treatment 
of the prickle cell lesion, the average case being 
an indication for massive dosage of roentgen 
rays or for radium implantation. Unsatisfac- 
tory results with the roentgen ray are due to 
inadequate dosage.—W. R. Brooksher. 


Secre, Mario. Il trattamento roentgen nei 
disturbi radicolari dell’ arto superiore in 
rapporto a calcificazione ed a postumi di 
lesioni traumatiche della spalla. (Roentgen 
treatment of lesions of the arm resembling 
radiculitis due to calcifications and sequelae 
of traumatic lesions of the shoulder.) Radio/. 


med., July, 1936, 23, 522-539. 


The author calls attention to the value of 
roentgen treatment in three types of lesions 
of the shoulder joint: (1) forms in which roent- 
gen examination shows calcifications in or 
around the joint which are generally described 
as calcareous scapulohumeral periarthritis; (2) 
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sequelae of bone and cartilage lesions of the 
joint following trauma, particularly unconsoli- 
dated comminuted fractures of the greater 
tuberosity of the humerus, and (3) forms in 
which after trauma there are motor and sen- 
sory disturbances in which roentgen examina- 
tion does not show any changes in the bone or 
in which the bone lesions are slight, consisting 
particularly in irregularity or decalcification 
localized in the upper, external half of the 
head of the humerus, but which show a clinical 
symptomatology similar to those of the above 
forms. 

Thirteen such cases are described and illus- 
trated with roentgenograms. The details of the 
technique are described under each case but 
in general a dose of 150 r per treatment was 
given, filter 0.5 mm. zinc and 2 mm. aluminum, 
tension 150 kv. Generally two to four such 
treatments sufficed to stop the pain, bring 
about disappearance of the calcifications and 
restore motor function.—Audrey G. Morgan. 


Bionpeau, A., Moranp, F., and pe Laro- 
quetTTeE, J. M. Ostéome post-traumatique du 
coude précocement traité par la radiothéra- 
pie. Excellent résultat. (Post-traumatic os- 
teoma of the elbow treated early by radia- 
tion therapy; excellent result.) Bu//. et mém. 
Soc. de radiol. méd. de France, March, 1936, 
24, 252-254. 

This article is a brief case report, with roent- 
genograms before and after treatment, dealing 
with the value of radiation therapy in an os- 
teoma which in fact represents extensive callus 
formation following a fracture. A boy, aged 
eight, suffered a compound fracture of the 
lower end of the humerus just above the elbow 
on March 5s. Secondary infection followed with 
periostitis which then gave rise to considerable 
bone deposit, a re-examination six weeks later 
showing a veritable osteoma. At this time, 
April 17, radiation therapy was started. A total 
of 5,000 R with medium penetrating rays was 
administered over a period of a month in 
seances of 500 R. The result was remarkable. 
The osteoma has entirely absorbed and the 
function of the elbow has returned to within 
100 per cent, there being a complete restitutio 
ad integrum. 

According to the authors, this case proves the 
radiosensitivity of post-traumatic or inflam- 
matory osseous hyperplasias which are spongi- 
ous osteomas in contradistinction to the exos- 
toses or compact osteomas in which radiation 
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therapy has no value. It is essential that treat- 
ment be started early and carried out systemat- 
ically. A re-examination made eight months 
after the completion of treatment revealed 
that there was no evidence whatever pointing 
to a damaging effect of the rays on the develop- 
ing bony structures.—T. Leucutia. 


De Luca, Groaccuino. Un caso di meningioma 
a localizzazioni multiple curato con i raggi 
X. (A case of meningioma with multiple 
localizations treated with roentgen rays.) 
Radiol. med., Sept., 1936, 27, 708-714. 


A woman of fifty-six came for treatment for 
a large tumor on the top of her head in August, 
1930. She said that three years before she 
had suffered a slight wound of the vertex of the 
skull. Soon afterward a soft tumor the size of 
a walnut formed at the site of the injury and 
continued to grow until it reached the size of 
an orange. Roentgen examination showed ex- 
tensive erosion of the parietal bones with 
thickened irregular margins. There was marked 
dilatation of the canals of the diploe. There 
were no signs of intracranial pressure. A diag- 
nosis of meningioma was made and roentgen 
treatment given. The tumor disappeared but 
exophthalmus developed and roentgen exami- 
nation showed a similar tumor of the lesser 
wing of the sphenoid. Tumors developed suc- 
cessively in the left temporal region, the left 
naso-orbital zygomatic region and the right 
and left parieto-occipital regions. Roentgen 
treatment was continued with good results 
until it had to be stopped on account of bleed- 
ing from the nose from a tumor which had 
passed through the ethmoid and entered the 
nasal cavity. The patient died in February, 
1936, from secondary anemia. 

This patient’s life had been prolonged for 
more than five years by roentgen treatment. 
The opinions in regard to the roentgen treat- 
ment of meningioma have been discordant. The 
author believes the failures have been due to 
the use of the wrong technique. Small divided 
doses should be given, not a single large dose. 
During the time this patient was under treat- 
ment, she was given a total of 52,600 r which 
was perfectly borne and with good results. 
This was due to the fact that small individual 
doses were given and rest intervals of from forty- 
five days to four months between the series of 
irradiations. He always used the same tech- 
nique—180 kv., 4 ma., focus-skin distance 40 
cm., filter 0.5 mm, copper and 2 mm. alumi- 
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num, dose 200 r at each treatment, fields 6X8 
cm. and 10X10 cm.—Audrey G. Morgan. 


GoLpHAMER, Kari. Zur Roéntgenbehandlung 
der Knochensarkome. (Roentgen treatment 
of bone sarcomata.) Strah/lentherapie, 1934, 
57, 636-649. 


A case is described in a woman, aged fifty- 
three, who began to have rheumatoid pain in 
her right arm in May, 1932. She was treated 
for rheumatism with no effect but did not come 
for roentgen examination until Jan. 19, 1933, 
after having suffered a spontaneous fracture. 
The roentgen picture showed a purely destruc- 
tive process at the upper end of the humerus 
which was interpreted as probably being a 
round cell sarcoma but not of the Ewing type. 
Though both the long duration of the disease 
and the presence of a spontaneous fracture 
argued against the success of roentgen therapy, 
this treatment was tried as the patient refused 
operation. Three series of treatments were 
given during 1933; the first nine treatments 
were given in the course of twenty-six days 
with a total dosage of 3,500 r; beginning im- 
provement was seen after this series. A second 
series of g irradiations was given in twenty- 
nine days with a total dosage of 3,500 r and a 
third of nine irradiations in eighteen days with 
a total of 2,700 r. There was very great im- 
provement both clinically and roentgenologi- 
cally after this treatment but as a matter or 
precaution a fourth series was given in July, 
1934—nine irradiations in twenty-four days 
with a total dosage of 2,450 r. The patient is 
in excellent physical condition and able to use 
her arm almost as well as before the disease 
began. 

A series of roentgenograms taken before, 
during and after the treatment is given.— 
Audrey G. Morgan. 


WirreENBECK, FRANz. Die Bestrahlungsmetho- 
den der Erlanger Frauenklinik bei der Ront- 
gentherapie der weiblichen Genitalkarzi- 
nome. (The methods of irradiation used at 
the Erlangen Gynecological Clinic in the 
roentgen therapy of female genital carcino- 
mata.) Strahlentherapie, 1934, 50, 399-427. 


Various forms of apparatus in use at the 
Erlangen Gynecological Clinic are illustrated, 
being shown in position on the body and the 
fields irradiated are marked on outline drawings 
of the body. 
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These methods have proved their usefulness 
over a period of fifteen years. In spite of that, 
however, really satisfactory permanent results 
are obtained only in localized carcinomata. If 
the carcinoma has involved the surrounding 
tissues to any great extent the results fall very 
sharply. Therefore it is very important in the 
results of carcinoma therapy that all patients 
come for treatment early. Extremely effective 
apparatus, well-developed measuring technique 
and tested methods of irradiation are now avail- 
able. Improvement in these factors will prob- 
ably not change the results very much. The 
possibility of early treatment is today the 
crucial point in obtaining good results in car- 
cinoma. If the patients will come earlier for 
treatment the results can probably be im- 
proved.—Audrey G. Morgan. 


Timpano, Mario. Primi resultati della ront- 
genterapia a dosi frazionate e protratte nei 
tumor! maligni dei genitali femminili. (Early 
results of roentgen therapy with fractional 
protracted dosage in malignant tumors of 
the female genitalia.) Radiol. med., Sept., 
1936, 23, 673-686. 


The author discusses 60 cases treated with 
protracted fractional roentgen dosage between 
the end of 1931 and the beginning of 1936. 
Four of these had previously been operated 
on, leaving only 56 treated by irradiation alone. 
Some of these were treated by roentgen irra- 
diation alone and some by combined radium 
and roentgen treatment. 

His material all belonged in groups 11 and 
iv of the usual cancer classification—that is, 
they were all inoperable cases and many of 
them in bad general condition with anemia and 
cardiorenal insufficiency—not the kind of pa- 
tients to show good statistics. 

He used a stabilovolt and a Righi apparatus; 
maximum tension 180 kv., intensity 2 ma., 
filter 1.5 mm. copper and 3 mm. aluminum, 
focus-skin distance 50 cm., fields 10X15 cm.; 
two anterior and two posterior fields; one field 
irradiated a day with a surface dose of 150 r, 
corresponding to a depth dose of 70-80 r. Total 
surface dose 6,000-g,009 r given in 40-60 treat- 
ments, requiring six weeks to two months. Of 
course there were some variations in technique 
in the individual cases. 

None of these patients were treated as long 
ago as five years, but in spite of their very bad 
general condition and inoperability, they bore 
the treatment well and a considerable number 
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of them survived one to two, and some three 
years; 17 were still living at the beginning of 
1936. Tables are given showing the details ac- 
cording to time of treatment, form of tumor and 
length of survival. The treatment had little 
effect on regional metastases. It had a good 
effect in controlling pain; the patients gained 
weight and strength, and some of them were 
able to return to work. The ulcers were 
cleansed and in some cases cicatrized com- 
pletely. 

The number of cases is too small for final 
judgment but the author thinks the results 
encouraging in view of the poor material.— 
Audrey G. Morgan. 


Martius, Hernricu. Die intravaginale Nahbe- 
strahlung des Gebarmutterhalskarzinoms. 
(Intravaginal close irradiation of cancer of 
the cervix.) Strahlentherapie, 1934, 57, 477- 
479. 

The author discusses a roentgen tube devised 
by Schaefer and Witte in which the source of 
rays is not in the middle but at the end of the 
tube. It can be introduced into the vagina and 
close roentgen irradiation of tumors of the 
cervix given. This close roentgen irradiation is 
superior to radium for irradiation of the para- 
metria. It seems to supply a method of in- 
creasing the dosage to the parametria and walls 
of the pelvis without injuring normal tissue and 
without increasing the dangers of irradiation.— 
Audrey G. Morgan. 


Reipricn, Wo_pemar. Behandlungsergebnisse 
beim Kollumkarzinom an der Breslauer Uni- 
versitats-Frauenklinik. (Results of treatment 
of carcinoma of the cervix at the Breslau 
University Gynecological Clinic.) Strahlen- 
therapie, 1934, 57, 601-621. 


The author gives statistical tables showing 
the results of treatment of cancer of the cervix 
at his clinic for the years from 1913 to 1928. 
Only the permanent cures with freedom from 
symptoms are valuable for purposes of com- 
parison, so he stops his records with the last 
cases that have been under observation for as 
long as five years. The cases are divided into 
three groups, those from 1913 to 1919, those 
from IgIg to 1925 and those from 1925 to 1928. 
Practically, the last group is by far the most 
valuable because in it the latest methods of 
radiotherapy were available and the early 
years of experimenting were over with. The 
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total number of cases treated in the fifteen 
years was 1,558. 

For the period from 1913 to 1919, the figure 
for absolute cure varied from 13 to 16 per cent, 
the average being 14 per cent. For the years 
Ig1g to 1925 the number of permanent cures 
rose to Ig per cent. For 1925 to 1928, 79 out of 
345 cancers of the cervix were permanently 
cured, or 22.7 per cent. The value of the com- 
bined treatment, that is operation followed by 
irradiation, is clearly shown in this group for 
the relative cure with the combined method 
rose to almost 65 per cent. The primary mor- 
tality of this group was only 6 per cent. In 
most of the cases the operation was the radical 
Wertheim. 

The roentgen technique for this last period 
was a four-field irradiation of one abdominal 
field and two back fields with a fourth perineal 
field; two-thirds of a skin erythema dose (400 r) 
was given on the first three fields and 200 r 
on the perineal field. Tube 9X12. Six weeks 
later a second series was given with 200 r on 
each field. The focal dose was about 110-120 
per cent of a skin erythema dose—the carci- 
noma dose of Seitz and Wintz. The radium 
therapy is given immediately after or during 
the roentgen treatment. The total dose is 
about 5,000 mg-hr. at the focus, about 100 
mg. radium being applied for twenty to twenty- 
four hours, and this dose repeated after four to 
six weeks. 

The figures indicate that this combined 
treatment is better than radiotherapy alone 
and the author believes that radium applied 
directly to the wound after the operation is 
more apt to destroy any cancer cells left behind 
than roentgen therapy alone. Tables are given 
for roentgen therapy alone and for combined 
therapy from other great clinics of the world 
that confirm these conclusions. In two large 
clinics, those of Bumm in Berlin and Stoeckel 
of Leipzig more than one-third of all women 
admitted were cured for more than five years 
by the combined method. 

This treatment is particularly to be preferred 
because many carcinomata of the cervix are 
resistant to radiotherapy even in the beginning. 
It is impossible to foretell in advance which 
cases are radioresistant. Even Dietel, who is an 
advocate of radiotherapy alone, calls attention 
to the poor results in carcinomata that are pri- 
marily refractory to irradiation. All statistics 
show the importance of beginning treatment 
early.—Audrey G. Morgan. 
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KuRATSCHENKOw, A. J. Die Behandlung der 
Erosionen der Gebarmutter mit Réntgen und 
Radiumstrahlen. (The treatment of erosions 
of the uterus with roentgen and radium 
rays.) Strahlentherapie, 1934, 57, 622-635. 


Erosions of the portio vaginalis of the 
uterus are often precancerous conditions, Ero- 
sions may also simulate cancer and may mask 
a cancer that has already developed. These 
erosions often persist for years and defy all 
treatment. 

The author describes his treatment of 62 
cases with radium or roentgen rays. The cases 
were divided into two groups. The first group 
were old neglected erosions in which ulcers 
had developed, in which the usual conserva- 
tive methods of treatment had no effect what- 
ever. There were 36 of these patients. A typi- 
cal case is described. These were treated in 
hospital. After a biopsy, 20 to 30 mg. radium 
was fastened at a distance of 0.5 to I cm. from 
the erosions for twenty-four, forty-eight or 
seventy-two hours’ and kept in place with a 
tampon. If there was a pronounced endocer- 
vicitis 10 mg. radium was introduced into the 
cervical canal. The amount of radium and the 
duration of its application depended on the 
size and character of the erosion and the age 
of the patient. In young women every care was 
taken not to affect ovulation. Large doses were 
used only in women forty-five or more years 
of age. The radium at first caused swelling of 
the portio and hyperemia of the erosion. It 
was well borne by the patients. Two or three 
days after the removal of the radium, the swell- 
ing and hyperemia had receded and the pain 
and discharge had decreased. After about 
seven days healing of the erosion had begun. 
Clinical cure was brought about in all of the 
cases treated with radium. The time required 
for complete epidemization was generally three 
to six weeks. 

The second group consisted of 26 cases with 
recent superficial erosions of the portio. These 
were treated with roentgen rays. Small doses 
were given at first and were not very successful. 
Better results were obtained when the dosage 
was increased to 250 r with 160 kv. and a 
filter of 0.5 mm. zinc and 3 mm. aluminum. Two 
irradiations at intervals a a few days caused a 
reaction similar to that of radium but not so in- 
tense, and then healing of the erosion began as 
described above. The process of healing was 
slower than with radium, requiring from three 
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to eight weeks. Clinical cure was attained in 
only 58 per cent of these cases. Two typical 
cases in this group are described. 

Photomicrographs are given of the typical 
scars caused by this treatment. There is no 
recurrence and no danger of cancerous degen- 
eration. 

In stubborn precancerous erosions roentgen 
therapy is to be preferred; its use prevents the 
necessity for operation. The usual corrosive 
treatment of these erosions often causes an in- 
crease of the papillary proliferations, the pro- 
duction of granulations and marked atypia of 
the cells. The part played by chronic irritation 
in the production of cancer is well known and 
for this reason radiotherapy is greatly to be 
preferred in the treatment of these erosions. 
This treatment is also less expensive and takes 
less time than the usual conservative treat- 
ments.—Audrey G. Morgan. 


Rosti, Epoarpo. La roentgenterapia negli in- 
durimenti plastici dei corpori cavernosi. 
(Roentgen treatment in plastic induration 
of the corpora cavernosa.) Radiol. med., 
June, 1936, 23, 451-458. 


The author gives case histories of 10 cases of 
plastic induration of the corpora cavernosa 
treated by roentgen irradiation. A stabilovolt 
Siemens apparatus was used, a filter of 3 mm. 
aluminum and a tension of 150 kv., 1 ma., half- 
value layer corresponding to 0.25 mm, copper; 
focus-skin distance 38 cm. The field was limited 
to the small zone of induration, protecting the 
rest of the penis and the testicles with lead 2 
mm. thick. The treatments were given in series 
of three on alternating days with an interval 
of ten days between the first and second series, 
of fifteen to twenty days between the second 
and third and a month to three months be- 
tween the other series. The dose was Ioo r at 
each treatment, therefore 300 r to each series, 
equal to half an erythema dose. Measured with 
the mecapion dosimeter and a water phantom, 
the dose at a depth of 3 cm. was about 68 per 
cent of the incident dose. As the lesions were so 
near the surface, the author did not think it 
advisable to use more penetrating irradiation 
or greater filtration. 

In one case the results were completely nega- 
tive; in 5 cases the nodes and plaques were re- 
duced to slight sclerotic cords and in 4, while 
there was not a great reduction in the nodes, 
pain was relieved to such an extent that sexual 
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relations could be resumed; this brought about 
great improvement in the psychic condition of 
the patients. 

These results seem to be superior to those 
given by other methods of treatment such as 
injection of fibrolysin, diathermia, surgical op- 
eration, etc. The author believes that roentgen 
therapy is now the treatment of choice for 
plastic induration of the corpora cavernosa. 
Audrey G. Morgan. 


Simpson, CHARLEs M. Tumors of the bladder. 
Texas State F. Med., 1936, 37, 682-689. 


Fifty-six cases of niet © tumor of the blad- 
der are reviewed, emphasis being placed upon 
the need for both cystoscopy and biopsy in 
establishing the diagnosis. Hematuria ap- 
peared in all but 6 patients and was the initial 
symptom in over 70 per cent of these cases. 
Thirty-five of the tumors were papillary in type 
and 21 were of the infiltrative type. Metastasis 
was present in all but 2 patients. Treatment 
depends upon position, site of lesion, degree of 
malignancy, amount of infiltration present, and 
to some extent, upon the general condition of 
the patient. Fulguration is the method of 
choice in the treatment of the benign and low 
grade tumor, especially of the papillary type. 
For accessible tumors of high grade malig- 
nancy, infiltrating tumors and multiple benign 
tumors, resection and excision serve best. For 
inaccessible tumors, extensive infiltrating tu- 
mors, and other tumors considered inoperable, 
electrocoagulation frequently gives surprising 
results. Radium in conjunction with other 
methods of treatment is of distinct value in 
prolonging the life expectancy.—W. R. Brook- 
sher. 


PrAHLER, GeorcE E. The diagnosis and treat- 
ment of cancer of the bladder by means of 
the roentgen ray. Pennsylvania M. F., May, 
19 36, 39, 572-575. 

Pneumocystography as practiced by the 
author is technically detailed and the general 


features of roentgen therapy and its results are 
presented.—W. R. Brooksher. 


Perritr, Roswett T. Value of surgery and 
x-ray treatment in carcinoma of the breast. 
Am. F. Surg., Dec., 1935, 70, §10-§14. 


Based upon statistics compiled in the litera- 
ture, the author concludes: (1) roentgen ther- 
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apy properly administered in sufficient dosage 
is an extremely valuable adjunct to surgery; 
(2) surgery and roentgen therapy in combina- 
tion give the patient the best chance for per- 
manent cure, and (3) roentgen therapy, prop- 
erly administered, doubles the chances for a 
five year survival. The author’s results are re- 


ported. W. R. Brooksher. 
A. Roent- 


Capocaccia, M., and VALLEBONA, 
genterapia, marconiterapia e preparati di 
torio. (Roentgen therapy, marconi therapy 
and thorium preparations.) Radio/. med., 


June, 1936, 23, 389. 


Some years ago the authors studied the ques- 
tion of sensitizing animals to the action of 
roentgen rays by impregnating them with col- 
loidal thorium. In April, 1932, they described 
the characteristics of this phenomenon, calling 
attention to its therapeutic possibilities. The 
phenomenon was verified by later experi- 
mental research and was applied by several 
schools as well as by the authors themselves 
to the treatment of blood diseases. 

The authors have now taken up experiments 
to determine whether the distribution of the 
thorium salts in the body could be affected by 
means of short waves. They give protocols of 
the experiments and roentgenograms of the 
rabbits experimented on, as well as photo- 
micrographs of the histological findings. They 
found that impregnation with thorium oxide 
renders animals more sensitive to the action of 
short waves. Large doses of short waves retard 
the fixation of thorium in the tissues treated 
liver and spleen. Small doses of short waves aid 
in the fixation of thorium in the liver and 
spleen. Thorium under the action of short 
waves acquires a capacity for producing necro- 
sis of the tissues which it does not have in the 
same doses under normal conditions. For this 
reason hepatosplenography should only be 
used in man with great caution and in excep- 
tional cases.— Audrey G. Morgan. 


TERRIEN, E. Les éléments fondamentaux de la 
cure des poliomyelites. (Fundamental ele- 
ments in the cure of poliomyelitis.) Presse 
méd., March 7, 1936, 44, 381-382. 

This article deals with the clinical aspect 
and various methods of treatment of poliomye- 
litis. The following statements are made con- 
cerning the value of radiation therapy: This 
method which was initiated by Bordier has 
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given rise to heated discussions. Some authors 
recommend it emphatically, especially in asso- 
ciation with diathermy and _ galvanization, 
Others deny its efficacy. Giraud, in a more 
recent publication, arrived at the conclusion 
that (a) radiation therapy is innocuous if 
started not sooner than three weeks after the 
onset of the disease; (4) its efficacy is ques- 
tionable, at least it appears insufficient to in- 
sure alone a satisfactory functional recupera- 
tion of the affected limbs; (c) if one uses radia- 
tion therapy alone without other treatment, 
the results are deplorable; (d) the technique is 
that employed by Bordier, that is roentgen 
rays with 6 mm. Al, low tension, three series 
per month, each of three to five seances, one 
seance every two or three days.—T. Leucutia. 


PerussiA, La roentgenterapia_ pro- 
lungata ad alte dosi frazionate nell’ economia 
di esercizio di un grande Istituto del cancro. 
(Prolonged roentgen therapy with large frac- 
tional doses as a factor in the cost of running 
a large cancer institute.) Radiol. med., Oct., 
1936, 23, 750-755. 

The author calls attention to the enormous 
increase in cost involved in the general adop- 
tion of Coutard’s method of prolonged frac- 
tional irradiation for cancer. The director 
of a large cancer institute is obliged to use the 
greatest care to make his funds cover this add- 
ed demand. Methods of doing this are dis- 
cussed. In the first place, the use of this treat- 
ment should be confined strictly to the cases in 
which it is indicated. Like every new method it 
has aroused great enthusiasm and patients are 
apt to be sent in with a request for treatment 
by the Coutard method, but a closer expert ex- 
amination may show that a less expensive 
method would be as good or better in that par- 
ticular case. The method should by no means be 
adopted as a routine treatment. 

It is particularly indicated in cancers of the 
pharynx and larynx and even these may be 
treated by simpler methods if they are very 
superficial. It is also indicated in cancers of the 
cervix with infiltration of the parametrium. It 
is indicated in the form of Chaoul’s plesioroent- 
gen therapy in circumscribed forms of cancer of 
the lip, penis and vulva and terebrant forms of 
cancer of the skin, particularly in localizations 
where the results of the ordinary method are 
apt to be poor, such as the angle of the eye, 
the ali nasi and the pavilion of the ear. It is 
possible that in some cases it should be extended 


Abstracts of Roentgen and Radium Literature 665 


to gland metastases of cancer of the mouth, the 
breast, penis and vulva, and to cancers of the 
esophagus, rectum and bladder and in general 
to tumors that are radioresistant and not 
readily accessible, though these should be ex- 
amined individually to determine the best 
methods of treatment. 

He also discusses details of technique which 
may aid in reducing the cost without interfer- 
ing with the essential character of the treat- 
ment.—Audrey G. Morgan. 


GuEBEN, GEorGEs, and Dumont, Pot. Con- 
tribution a l’étude de la dose additionelle 
de diffusion. (Study of the additional diffu- 
sion dose.) Acta radiol., 1936, 17, 345-358. 


In any use of roentgen rays there are two fac- 
tors to be considered: the quality and quantity 
of the radiation. The quality depends on the 
tension of the tube and the filtration. For any 
given quality the quantity depends on the 
duration of the irradiation, which depends on 
the capacity of the tube. But in addition to 
this incident radiation, the action of the rays 
on a body gives rise to a secondary radiation. 
This secondary radiation is diffused in all di- 
rections and as a result the surface irradiated 
receives a part of it. Therefore the dose that 
acts on the irradiated surface is made up of the 
primary radiation and the part of the second- 
ary radiation that reaches it. The part contrib- 
uted by the secondary radiation is called the 
additional diffusion dose or percentage back- 
scattering. The authors think that a knowledge 
of the amount of this back-scattering is of 
practical importance. 

They give a detailed description of their 
technique for determining the percentage of 
back-scattering, with tables, curves and mathe- 
matical formulae. 

They find that with increasing thickness of 
the layer of substance irradiated the percent- 
age back-scattering for a radiation of given 
quality increases up to a maximum and then 
remains constant (saturation layer). The sat- 
uration layer increases with the penetrating 
power of the radiation. 

Under the experimental conditions used the 
saturation percentage back-scattering de- 
creases when the penetrating power of the radi- 
ation increases. When the half-value layer is 
increased, the percentage back-scattering at 
first increases to a maximum and then de- 
creases. A certain percentage of back-scattering 
corresponds to a certain half-value layer. 
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Theoretical considerations seem to agree 
with the results found.— Audrey G. Morgan. 


ENGELstTaD, Butt. Télécuriethérapie des 


tumeurs malignes. (Teleradium therapy of 


malignant tumors.) Acta radiol., 1936, 77, 
421-438. 
The author discusses his results with tele- 


radium treatment in the Radium Hospital of 


Norway. This method has only been in use 
here since 1932 so the period of observation is 
not long, but they have had some results which 
he thinks worth noting. He describes and illus- 
trates the “‘cannon’”’ used for teleradium ther- 
apy and gives dosage curves for different dis- 
tances from the skin. In the beginning they 


used 1,500 mg. radium divided into 30 tubes of 


so mg. each. In July, 1932, the amount of ra- 
dium was increased to 2,000 mg. and in June, 
1936, to 2,600 mg. The distances of the radium 
from the skin were from 5 to 18 cm. 


This method was used in various forms of 


tumor but the author thinks the most hopeful 
field for its use is in cancers of the mouth. In 
1932 and 1935 he treated 35 cases of this kind. 
Of these 18 have remained free of symptoms for 
from two and a half to four years, 3 had a recur- 
rence but have remained free of symptoms fol- 
lowing a second treatment and 14 have died. 

If only one field is treated, an irradiation is 
given every day for one and a half to two hours, 
making a dose of 3 to 6 p, depending on the 
size of the field and the distance. If there are 
several fields they are irradiated in turn, one 
each day. This prolongs the treatment. It has 
to be varied, depending on the individual re- 
actions of the patient. Nausea, vomiting, head- 
ache and other general symptoms are not rare 
in teleradium therapy. These are treated by 
giving the patient a great deal of mineral water 
to drink and with ephetonin. The treatment 
may also cause more or less edema in the ir- 
radiated region; this edema causes anemia of the 
parts irradiated and thus decreases the effect 
of the irradiation. In some locations the edema 
may be dangerous, as in the larynx or brain. 

Though the author’s figures are small he 
thinks this a hopeful method of treatment, par- 
ticularly in cancers of the mouth.—Audrey G. 
Morgan. 


Orro. Grundsatzliches zur Frage 
der praoperativen Bestrahlung. (Principles 
of preoperative treatment.) Strahlentherapie, 


1934, 54, 393-416. 
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While preoperative irradiation has been quite 
generally adopted in America and is used at the 
Radiumhemmet in Stockholm for many cases, 
opinion in Germany is quite skeptical in regard 
to it. The objection has been made that it 
makes later operation more difficult and inter- 
feres with wound healing. Also that it means 
a loss of time and therefore greater danger of 
metastasis. The author maintains that none of 
these are valid objections and holds that the 
number of cases in which preoperative irradia- 
tion is being used is constantly increasing. It 
does not interfere with later operation, does 
not delay wound healing and the time lost is 
not an important factor as cases that metasta- 
size as rapidly as that would be practically 
hopeless from the point of view of treatment 
anyway. 

He supports his contention by the descrip- 
tion of various types of cases in which preoper- 
ative irradiation has been used with good re- 
sults, including carcinomata of the mucous 
membrane of the mouth, sarcomata, particu- 
larly of bones, carcinomata of the rectum, car- 
cinomatous metastases of the glands of the 
neck and branchiogenic carcinomata and car- 
cinomata of the breast. 

One of the most valuable features of preoper- 
ative irradiation is that it makes it possible to 
study the radiosensitiveness of a tumor. To 
this extent it is not only a therapeutic measure 
but a method of biological diagnosis. The treat- 
ment should be fractional and begun with low 
doses, gradually increased, the degree of in- 
crease depending on the kind of tumor and its 
reaction. The type of operation depends on the 
degree of reaction: electrocoagulation or typi- 
cal radical operation. 

In contrast with after-irradiation, prelimi- 
nary operation makes it possible to observe the 
reaction of the tumor and modify the dosage in 
accordance with it. The knowledge obtained 
by preliminary irradiation in regard to the 
radiosensitiveness of the tumor gives evidence 
as to whether after-irradiation should be used 
or not and if so in what dosage.—Audrey G. 
Morgan. 


v. ScuuBert, E. Vorlaufige dreijahrige Er- 
fahrungen mit der Karzinomtherapie mit ex- 
trem harten Rontgenstrahlen. (Preliminary 
report of three years’ experience in the treat- 
ment of carcinoma with extremely hard 
roentgen rays.) Strahlentherapie, 1934, 5/, 
27 1-299. 


— 
il 
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The author reports work in the treatment of 
carcinoma with extremely hard rays produced 
by very high tensions. It was found that the 
percentage depth dose increases very little 
after tensions of more than 200 kv. are reached 
and so for a time very hard rays were not used 
because of the difficulty and expense of making 
apparatus for such tensions. But now that these 
difficulties have been overcome and suitable 
apparatus constructed, it seems worth while to 
experiment with the results obtained. The 
author found that with tensions of 500 to 600 
kv. the tubes could be charged with only 1 to 
2 ma., but Failla of New York reports charges 
of 5 to 6 ma. with tensions of 600 to 700 kv., 
using a cascade tube. 

The author found by the use of a paraffin 
phantom the size of the human body that with 
a tension of 575 kv., a filter of 3 mm. copper and 
3 mm. aluminun, a field 19X 1g cm. and a dis- 
tance of the focus from the surface of the phan- 
tom of 100 cm., 65 per cent of the total surface 
dose could be demonstrated at 10 cm. Experi- 
ments on the living subject showed that on an 
average of 67.5 per cent of the surface r-dose 
could be demonstrated in the deep tissues of 
the pelvis. 

The details of the technique are described 
and 162 cases of carcinoma and 2 of sarcoma, 
treated by this method, discussed. The cases of 
carcinoma treated included 119 of the cervix, 
6 of the body of the uterus, 6 of the vagina, 15 
of the ovaries, 2 of the rectum, 7 of the esoph- 
agus, one of the lungs and one of the bones. 

All of these were extremely severe inoperable 
cases in which little could be expected from 
any form of treatment. But some permanent 
cures were brought about even in very severe 
cases of carcinoma of the cervix and in a num- 
ber of other cases, particularly of carcinoma of 
the esophagus, there were good temporary re- 
sults. There were also some very hopeful im- 
provements in carcinoma of the vagina. But, 
on the whole, the results were not good enough 
so that, on the basis of this material at least, 
they could be considered superior to those of 
other methods. The fact remains, however, 
that this form of irradiation is very well borne 
by normal tissue while it has an intense action 
on carcinoma tissue, as was shown by hundreds 
of histological examinations. In carcinoma of 
the cervix and body of the uterus, particularly, 
it was possible from two large distant fields to 
irradiate an area much larger than the true 
pelvis with 2,000 r within two days without 
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injury of the skin or general condition. With 
the use of four smaller fields it was possible to 
irradiate the whole pelvis with 3,000 r within 
two to three days. Within four to six weeks 
after that these cases could be given radium 
after-treatment with 3-4,000 mg-hr. If results 
depend on size of dosage this method offers the 
possibility of giving very large doses. 

If a more hopeful material were used and the 
treatment not confined to such very advanced 
cases, it is possible the results would be able to 
compete with those of surgery. As it is now 
technically possible to use such high tensions 
and the cost is not prohibitive, the method 
should be followed up further.—Audrey G. 
Morgan. 


InGBER, Epmonpo. II fine terapeutico dell’az- 
ione biologica lesiva dei raggi Roentgen. Alla 
memoria di Guido Holzknecht e di Fritz 
Pordes. (The therapeutic aims accomplished 
by the injurious biological action of roentgen 
rays. In memory of Guido Holzknecht and 
Fritz Pordes.) Arch. di radiol., May-Aug., 
1936, 12, 244-254. 

Holzknecht and Pordes were both martyrs 
to their study of the roentgen rays, dying ter- 
ribly mutilated and in intense pain. It seems 
strange that a force that could exercise such de- 
structive action could have such beneficent 
therapeutic effects. But it is by virtue of its 
very destructiveness that it heals cancer by de- 
stroying the cancer cells. Cancer is an unbridled 
and excessive growth of certain cells, and the 
rays, by stopping this growth and destroying 
the cells, heal the disease. 

But there are other actions of the rays that 
are apparently not due to destructive action, 
such as, for example, their action in inflam- 
mations, in acute glomerulonephritis, in the 
treatment of female genital conditions, etc. 
These have been explained by the so-called 
Arndt and Schultz law, namely that small doses 
of rays have a stimulating action and large ones 
a destructive action. The author holds, how- 
ever, that this is not a true law but that all 
these effects may be explained by a destructive 
action of the rays, either directly on cells or by 
injuring them and setting free products which 
bring about the desired result, or by the ab- 
sorption of the injured cells. 

Intense irradiation of the ovaries, for ex- 
ample, brings about a permanent amenorrhea 
due to the destruction of follicles. A small dose 
in amenorrhea destroys only a few follicles 
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and their absorption sets free hormones which 
restore the normal menstrual cycle. 

In secondary tuberculosis the rays break 
down the gland tumors; the lymphocytes give 
up the autotuberculin which they have ab- 
sorbed and the disease is cured by a process of 
active auto-immunization. Nephritic anuria 
may be overcome by roentgen irradiation. This 
is not accomplished, however, by stimulation 
of the renal cells. In acute glomerulonephritis, 
there is high pressure in the kidney capsule 
a glaucoma of the kidney. The roentgen rays 
accomplish what a decapsulation does surgi- 
cally. They destroy the most sensitive cells and 
these being eliminated creates space and re- 
lieves tension. 

In acute inflammations the white corpuscles 
are destroyed by the rays and it would seem 
that this should make the condition worse as 
the white cells are protective cells. But a pa- 
tient with pneumonia may be suffocated by his 
own leukocytic infiltration. Here again, and in 
acute inflammations the destructive action of 
the rays acts by an intra-tissular lowering of 
pressure. 

And so on throughout the whole list of dis- 
eases in which the good effect of the rays is ap- 
parently due to a stimulating action. The rays 
heal the body by destroying injurious cells or 
setting free healing products.— Audrey G. Mor- 
gan. 


TALIA, FERDINANDO. Narconiterapia con onde 
di lunghezza diversa ed incrociate sul campo 
di irradiazione. (Marconi therapy with waves 
of different length crossed over the field to 
be irradiated.) Arch. di radiol., May—Aug., 


19 36, 12, 255. 


For about ten years the author has been 
practicing a method of Marconi therapy using 
waves of different lengths crossed symmetri- 
cally over the area to be treated. He has had en- 
couraging results. He uses two condensing 
electrodes placed symmetrically charged with 
different frequencies, so that the energy is dis- 
tributed over the diseased area, the different 
wave lengths crossing, as nearly as possible, at 
the point where the disease is the most intense. 
This method, in which two independent cir- 
cuits are used for the two electrodes, has given 
better results in many conditions than either 
diathermy with long waves or that with short 
waves. He uses waves of 4 to 10 meters and of 
10 to 20 meters. 

He finds that this method yields a more uni- 
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form deep heat. This more homogeneous heat, 
produced by the crossing of different wave 
lengths, facilitates the resolution of deep in- 
flammatory processes with greater rapidity 
than the methods generally used. It does not 
have injurious effects and the practical results 
have been in accordance with the experimental 
findings.— Audrey G. Morgan. 


Martin, Hayes E., and Priuecer, Orro H. 
Cancer of the cheek (buccal mucosa); study 
of 99 cases with results of treatment at the 
end of five years. Arch. Surg., May, 1935, 30, 
731-747: 

After an excellent general review of the sub- 
ject, the authors present their own typical 
methods and results. 

In general, the proper treatment of cancer of 
the cheek includes: (1) hygienic care of the oral 
cavity; (2) treatment of the cancer; (3) man- 
agement of cervical metastases. 

(1) Before instituting treatment, active 
measures must be taken to improve oral hy- 
giene. Questionable teeth should be removed 
before irradiation is started, as their removal 
after irradiation has been completed frequently 
leads to osteomyelitis of the jaw. These au- 
thors are partial to a spray of chlorinated soda 
which they have used with considerable satis- 
faction. The importance of frequent mouth 
washes and the tooth brush cannot be over- 
estimated. 

(2) According to these authors, the primary 
lesion should be treated almost entirely by ir- 
radiation. Most of their patients were treated 
with roentgen rays (high voltage) through an 
external portal which usually included the pri- 
mary lesion and the submaxillary triangle. In 
this manner, 2,500 to 3,500 r was usually de- 
livered in about fifteen days. Sometimes radium 
was used instead of the high voltage irradia- 
tion. Following external irradiation, the au- 
thors generally employed interstitial gold seeds 
filtered through 0.3 mm. of gold. From 7 to 10 
skin erythema doses are usually applied in this 
manner. 

(3) The authors are opposed to prophylactic 
neck dissection as a routine procedure. As a 
rule, patients without palpable nodes are given 
from 600 to 700 r delivered to the cervical re- 
gion in one sitting. Following this treatment, 
no further irradiation is given. If nodes are 
palpable at the time of admission, the authors 
prefer to deal with them after the original le- 
sion has been controlled. These glands are 
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either excised or implanted with radon under 
direct vision. 

The authors report a group of gg patients 
with cancer of the cheek treated in various 
stages. Thirty per cent of the group were living 
and well five years after the disease was first 
recognized.—P. ¥. Hodes. 


TREROTOLI, PaoLo. Sul comportamento delle 
modificazioni istoligiche nei cancri cutanei 
irradiati. (Histological changes in irradiated 
skin cancers.) Arch. di radiol., May-Aug., 


1936, 72, 221-243. 


The author describes 5 cases of skin cancer 
in which histological examinations were made 
before irradiation with variable filtration (soft 
rays, moderately hard and very hard rays) 
combined with iontophoresis with silver salts. 

The rays may decrease or suspend entirely 
the reproduction of cells, as they are a poison 
for the neoplastic tissue. The greatest reaction 
of the tissue takes place after the first irradia- 
tions. The histological changes vary, depend- 
ing on the type of tumor, the dose of radiation 
and the different periods in the development of 
the tumor in which the treatment is given. The 
action of the rays may lead eventually to a 
true sclerosis of the tumor tissue, or if not to 
that to the formation of a new tissue com- 
posed of various types of reparative cells 
leukocytes, chiefly polymorphonuclear, lym- 
phocytes, and new-formed connective tissue 
and vessel cells of various kinds. Eosinophiles 
are not found constantly in all tumors and at 
all times but appear in a polymorphonuclear 
form when the struggle and the reaction of the 
tissues is the most intense. Fat granules appear 
independently of the time and number of the 
irradiations. There is a difference in the histo- 
logical reactions at the surface and the center 
of the tumor, the reaction in the depths of the 
tumor being less marked than at the surface. 
Audrey G. Morgan. 


LauM, W. Beobachtungen an réntgenbestrahl- 
ten Thyreotoxikosen. (Observations on cases 
of thyrotoxicosis treated with roentgen rays.) 
Strahlentherapie, 1934, 57, 382-392. 

A good many physicians are at present in- 
clined to criticize the roentgen treatment of 
thyrotoxicoses. The author believes that it is 
very valuable and describes a series of cases in 
which he has used this treatment to show what 
can be accomplished by it. He divides the cases 
into groups, according to the degree of in- 
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crease in basal metabolism. In the first group, 
basal metabolism was increased only 20-25 per 
cent; 4 cases are described; in the second group 
the increase was 30 to 50 per cent; 3 cases are 
described; in the third group the increase was 
50-75 per cent; 3 cases are described; in the 
fourth group metabolism was increased more 
than 100 per cent; 3 cases are described. A 
fifth group of 3 cases of thyrotoxicosis in men 
is described. The results were uniformly good, 
even in the cases with quite severe psychoses. 

The dosage varies, being lower in summer 
when the patients are exposed to heat that may 
cause irritation. In the winter the dosage is 
150 r, in the summer 100 to 120 r. The thyroid 
and thymus are irradiated from different fields, 
the larynx being protected with a narrow strip 
of lead. Doses are given at intervals of a week 
until about 700 r has been given. In some cases 
the spleen is irradiated also and in some the 
hypophysis; only rarely the ovaries. The ir- 
radiations are always given with the patient 
lying down. 

In men the disease seems to be more stub- 
born and persistent than in women and the 
prognosis is less certain. But in them, too, 
roentgen therapy is indicated. The author has 
treated 110 cases by irradiation and has had 
better results than with any other method of 
treatment; and the treatment is free of danger. 

Of course it must be remembered that the 
sympathetic nervous system is involved in 
Basedow’s disease and that the whole consti- 
tution and psyche of the patient must be con- 
sidered. Therefore physical and dietetic meas- 
ures and a careful attention to the patient’s 
psychic reactions must be included in the 
treatment.—Audrey G. Morgan. 


Benassi, Enrico. Sulla radioterapia dell’iper- 
trofia timica. (Roentgen therapy of hyper- 
trophy of the thymus.) Arch. di radiol., Jan- 
Feb., 1936, 72, 65-69. 


The author discusses some of the difficulties 
of differential diagnosis of hypertrophy of the 
thymus but says that they may be settled by 
the therapeutic test as the enlarged thymus is 
very sensitive to roentgen rays. 

He believes roentgen therapy is the treat- 
ment of choice in hypertrophy of the thymus, 
as surgical operation is serious and quite dan- 
gerous. 

Irradiation of the thymus produces practi- 
cally the same changes as irradiation of other 
lymphoid organs. There is necrobiosis of the 
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thymocytes followed by absorption of the de- 
tritus. If the dose is very large there are areas 
of total disintegration. The thymocytes at the 
center of the lobule are more resistant than 
those at the periphery. The thymocytes at the 
periphery therefore are destroyed while many 
still remain at the center. Four or five days 
after a moderate irradiation new formation of 
thymocytes takes place at the periphery, which 
accumulate in masses, at first solitary and then 
confluent, while the hypertrophied Hassall’s 
corpuscles become reduced in volume by auto- 
lysis. These facts are important in the tech- 
nique of roentgen treatment. They render it 
necessary to give prolonged fractional treat- 
ment rather than a single massive dose or only 
a few doses, for with these latter methods there 
is regrowth of the enlarged thymus. For this 
reason, too, the technique should be adapted 
to the individual case, the picture being fol- 
lowed up closely by roentgen examinations. 

The treatment is generally very well toler- 
ated by the children. As a rule, they bear inter- 
rupted treatment better than a single dose. 
Tolerance may be increased by carefully pro- 
tecting the tissues outside the thymic area. 

In general, the author’s technique, to be 
varied as stated above in the individual case, 
is to use two series of five treatments each. The 
treatments are given on alternate days or with 
intervals of two days. There is an interval of a 
month and a half to two months and a half be- 
tween the two series of treatments. At each 
treatment a dose of from 80 to 120 r is given 
with a focal distance of 30 cm., 150 kv., 2 to 4 
ma., filter of 0.3 mm. zinc and 3 mm. alumi- 
num, a limitator with an opening of 6X8 cm. 
and skin production. Only a single anterior 
field is irradiated. The soft rays recommended 
by some authors are not justifiable. 

Greater fractionating is used if the children 
are in poor condition. The results have been 
favorable or even brilliant in the author’s cases; 
he has never had any bad results, either im- 
mediate or late. He has, not, however, had such 
rapid results as some authors report. There may 
be improvement in respiration after the first 
treatment from destruction of the most sensi- 
tive thymocytes but it requires considerable 
time for real cure. If the general condition is 
very poor from status thymico-lymphaticus it 
may require an even longer time for the general 
health to be restored than for the symptoms of 
hypertrophy of the thymus to disappear. 
Audrey G. Morgan. 
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Sranton, E. MacD. Postoperative prognosis 
in cancer of the breast. 4rch. Surg., April, 
1935, 370, 629-634. 


The author calls attention to the fact that 
prognosis in carcinoma of the breast may not 
depend upon the clinical stage in which resec- 
tion is performed. Observation of 55 patients 
over an average period of twelve years has sug- 
gested to the author that degree of malignancy 
and the inherent resistance of the patient to 
cancer may be of equal importance in the ulti- 
mate outcome. The author believes the actual 
malignancy of a case can be determined by 
judging the extent of the growth and the metas- 
tases in terms of the time which has elapsed 
since its onset.—P. ‘f. Hodes. 


bE Bernarpi, Errore. La radioterapia nei 
tumori maligni primitivi della ossa. (Radio- 
therapy of primary malignant tumors of 

bone.) Arch. di radiol., Jan.-Feb., 1936, 72 

42-48. 

The author describes 4 cases of bone sarcoma 
treated with roentgen rays. 

Roentgen rays are important not only in the 
treatment but also in the diagnosis of malig- 
nant bone tumors; they avoid the necessity of 
biopsy which may lead to diffusion of the tu- 
mor. Bone tumors are manifested generally by 
an irregular invasion of the bone, in one or more 
sites, central or peripheral; the tumor may ex- 
tend beyond the bone and invade the soft parts. 
According to the roentgen pictures they may 
be divided into osteoclastic and osteoplastic 
tumors, but it is not unusual to find the two 
forms combined in the same tumor. There is 
generally a periosteal reaction. 

The patients described in this article are well 
and free of symptoms after one to two years. 
The function of the affected limbs is good 
enough to enable them to work. Large doses of 
hard radiation given by the fractional method 
were used. The roentgenograms taken during 
treatment showed at first an arrest of develop- 
ment of the tumor and then a progressive re- 
calcification of the bone, which may be com- 
pared to a process of cicatrization, with gradual 
regularization of the internal structure of the 
bone, and finally a slow process of absorption 
of the peripheral parts of the bone; the process 
was similar to that seen in the healing of a frac- 
ture with exuberant callus. 

The results are satisfactory so far both ana- 
tomically and functionally. The author thinks 
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that roentgen therapy is the treatment of 
choice in malignant tumors of bone, except in 
a few exceptional cases. It gives good results 
and avoids mutilating operations.— Audrey G. 
Morgan. 


ARNESON, A. N., and Srewart, Freb W. Clini- 
cal and histological changes produced in 
carcinoma of the cervix by different amounts 
of roentgen radiation. Arch. Surg., October, 


1935, 37, 542 567. 


A total of 49 patients with carcinoma of the 
cervix were studied by serial biopsy following 
roentgen irradiation. The authors have divided 
the cases into four groups depending upon the 
amount of irradiation given. The maximum 
amount delivered to the cervix was 3.2 thres- 
hold erythema doses in three weeks; the mini- 
mum dosage being 0.85 threshold erythemas in 
four days. Irradiation was delivered at 70 cm., 
200 kv., 0. mm. Cu and 2.5 mm. Al. Cases 
which received the maximum amount of ir- 
radiation were treated through six portals for 
a total of 2,100 r to each area. One biopsy was 
taken before therapy was started and serial 
studies were made at intervals during treat- 
ment. No cases received radium before or dur- 
ing the radiation therapy. In general, the histo- 
logical changes tend to conform with the de- 
monstrable clinical changes which were pro- 
duced. The authors have noted that differences 
in the extent of destruction of the tumor may 
exist even in very small areas. They do not be- 
lieve this is due to immunity. Despite the fact 
that successive biopsy studies show progressive 
destruction of the tumor two facts seem evi- 
dent. First, the quantity of radiation delivered 
in any of these cases will not cure more than a 
small percentage of cervical carcinomas. Sec- 
ond, cure of an established parametrial exten- 
sion of the average cervical carcinoma cannot 
be anticipated with the amount of external ir- 
radiation which they have used. Arneson and 
Stewart are of the opinion, however, that pro- 
tracted external irradiation should be con- 
tinued in the treatment of carcinoma of the 
cervix with parametrial extension because of 
the exceptional, highly radiosensitive type 
which may be cured and also because it may 
be possible to increase the dosage delivered to 
the tumor.—G. W. Chamberlin. 


Wintz, HERMANN. Die Radiumzusatzdosis bei 
der R6ntgenbehandlung des Uteruskarzi- 
noms. (The supplementary dose of radium 
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in the roentgen treatment of carcinoma of 

the uterus.) Strahlentherapie, 1934, 57, 441- 

452. 

The author discusses the comparative value 
of treatment of cancer of the uterus with roent- 
gen rays alone and with a combination of ra- 
dium and roentgen therapy. For some years he 
used roentgen rays alone because he did not 
have a sufficient amount of radium available 
for practical use. He now has a radium and a 
mesothorium preparation available, however, 
which are described in detail and the method 
of their application discussed. Tables are given 
showing his results with roentgen treatment 
alone and with the combined roentgen and ra- 
dium method. They show that the percentage 
of cures is higher in the group treated with 
roentgen rays alone. And this is not simply be- 
cause the radium was used only in the more 
advanced cases in which the figures would na- 
turally be less favorable. For in a carcinoma 
that extends into the parametria, a small dose 
of radium in the cervix or body of the uterus 
would have no value. A dose of radium that 
would act on the parametria and iliac glands 
would have such an intense action on the tis- 
sues immediately around it that it would cause 
severe necrosis. _ 

He believes, therefore, that while the dose 
necessary for the destruction of the carcinoma 
can be reached by the use of radium, the ap- 
plication of radium is not favorable for the 
whole process of cure. It has long been known 
that the cure of carcinoma does not depend 
solely on the application of the carcinoma dose, 
though that is a necessary foundation. It is 
generally admitted that manipulation of a tu- 
mor and frequent examination may stimulate 
its growth and lead to dissemination. There- 
fore, the intratumoral use of radium is not 
without danger, particularly in cases in which 
it is rendered difficult by the anatomical con- 
ditions. Stretching the vagina with the specu- 
lum, pulling the uterus down, dilating the cer- 
vix and boring into the tumor with the ra- 
dium carrier all tend to force cancer cells into 
the lymph and blood vessels of the surround- 
ing tissues. He believes the radium inlay 
should not be used unless a sufficient roentgen 
dosage is not possible and that if it must be 
used it should be applied as carefully and con- 
servatively as possible.—Audrey G. Morgan. 


Votrz, Friepricw. Die Strahlenbehandlung 
der Uteruskarzinome. (Radiotherapy of car- 
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cinomata of the uterus.) S*trah/entherapie, 
1934, 57, 453 “464. 


The author reports the results of his radio- 
therapy of cancer of the uterus from 1913 to 
the end of 1928. The total number of cases ad- 
mitted was 2,202, the number treated 2,039, 
the number cured 395. This makes an absolute 
cure (number of cured cases in relation to total 
number of cases admitted) of 17.9 per cent, and 
a relative cure (number of cured cases in pro- 
portion to number of treated cases) of 19.4 per 
cent. Dividing them into groups however the 
cures in class I were 45.1 per cent, in class 11 
24.1 per cent and in class 111 12.9 per cent. Com- 
bining the two operable groups 1 and 11, the 
figure was 33.1 per cent. And in the inoperable 
cases there were about 13} per cent cures; in 
this group of cases of course there could have 
been no cures by operative methods. The above 
figures are for carcinoma of the cervix. The cor- 
responding figures for carcinoma of the body 
of the uterus gave 40.6 per cent absolute cure. 

These figures, however, leave much to be de- 
sired in the results of treatment of carcinoma. 
The author believes that further progress lies 
in improving radiotherapeutic methods rather 
than in seeking new methods or combinations of 
radiotherapy and surgery. He believes that 
further research must be made especially on the 
subject of dosage. It is certain that the age of 
the patient has an effect on the results of treat- 
ment; that with the same clinical findings the 
results are better, the earlier treatment is begun 
after the first signs of the disease appear; that 
the economic status of the patient has an effect 
on the results of treatment, probably largely 
because it is impossible to carry out a sys- 
tematic plan of treatment among the poorer 
classes; that the results of treatment depend 
largely on dosage and that there is a minimum 
dose below which it is not safe to go. It is prob- 
able that the histological type of the carcinoma 
affects the results of treatment and that there 
are individual constitutional differences in pa- 
tients that also affect them. 

The idea that there is a uniform carcinoma 
dose has to a great extent been abandoned. 
And it is now claimed that the results are 
affected by the space and time distribution of 
the dose. Therefore the most favorable space 
and time distribution of the dosage must be de- 
termined for each type of cancer.—Audrey G. 
Morgan. 


Abstracts of Roentgen and Radium Literature 


OcToOBER, 1937 


LacassaGne, A. Uber die Entwicklung der 
Strahlenbehandlung der zervikouterinen Epi- 
theliome. (Development of radiotherapy of 
cervico-uterine epitheliomata.) S*trah/en- 
therapte, 1934, 5/, 417-440. 
The author begins with Regaud’s report on 

the treatment of uterine cancer before the 7th 
International Surgical Congress in 1926 and dis- 
cusses the developments in radiotherapeutic 
technique that have occurred since then. These 
include local uterovaginal radium therapy 
(interstitial and inside the cavity); radium 
therapy from outside, roentgen therapy and 
the combined methods of radium and surgery, 
roentgen therapy and operation and radium 
therapy inside the uterus and roentgen therapy 
from outside. 

The techniques for these various methods 
used at the various clinics are reviewed and 
the results reported from different clinics cited. 

The literature of the past few years seems to 
indicate that the combination of internal and 
external treatment gives the best results. Here, 
too, the reports from different authorities are 
quoted and the varying techniques for the ap- 
plication of the internal and external treatment 
given. The trend at the Curie Foundation now 
is to give the internal radium treatment be- 
tween two series of external roentgen irradia- 
tion. After two weeks’ external treatment, when 
all the fields have been given at least half the 
dose planned, the radium is applied inside the 
uterus and after that the roentgen irradiations 
are continued until completed. 

The author does not attempt to decide be- 
tween the various methods of treatment nor 
does he think the statistics published so far 
are sufficiently reliable to be used as a basis for 
judgment. But in spite of the increased time 
required and the increased cost he is inclined to 
think that results are being improved by the 
combined internal and external method. 
Audrey G. Morgan. 


Cuypentus, J. J. The results of radium-treat- 
ment of carcinoma colli uteri. 4cta radtol., 
1936, 77, 559-565. 

The author reports the five year results of 
radium treatment of carcinoma of the cervix at 
the Women’s Clinic in Helsingfors. A series of 
226 patients was treated from 1926 to 1930 in- 
clusive. The roentgen technique, on the whole, 
was the same as the Stockholm method. In 25 
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favorable cases complete radium treatment was 
followed by radical operation by the Wertheim 
or Schauta-Stoeckel methods. Four tables are 
given showing the percentage of five year cures 
in the cases treated by different methods. 

\mong the total of 226 cases, 5g were alive 
without recurrence after five years, or 26.1 
per cent. Among the 201 cases treated by 
radium alone, there were 42, or 20.9 per cent, 
five year cures. Among the 25 cases operated on 
after radium treatment there were 17, or 68.0 
per cent, five year cures. The other table gives 
the percentage of five year cures according to 
stages. All of the 3 cases in stage I were cured. 
Among the 1g cases in stage 11, there were 13 
cures, or 68 per cent, among the §7 in group II! 
there were 17 cures, or 30 per cent, while among 
the 122 cases in stage tv there were g cures, or 
7 per cent. For the total of 201 cases this makes 
42 cures, or 20.9 per cent. But if the cases that 
were practically hopeless on admission are ex- 
cluded the figure is brought up to 30 per cent. 
Audrey G. Morgan. 


pEN Hoep, D. Results obtained in the treat- 
ment of malignant tumors of the vagina, 

vulva and urethra. ‘4cta radiol., 1936, 77, 

569 

The author reports 31 cases of carcinoma of 
the vagina with 20 per cent five year cures, and 
$7 cases of carcinoma of the vulva and urethra 
with 30 per cent five year cures. On the basis of 
his 88 cases and a review of the literature, he 
concludes that, in general, carcinoma of the 
vagina and urethra should be treated by ir- 
radiation, whereas carcinoma of the vulva 
(tumor of the labia) is best treated by total or 
partial vulvectomy followed by irradiation. If 
there are gland metastases in any of these cases 
the best results are to be expected from whole- 
sale extirpation. Inoperable patients may, very 
exceptionally, be cured by irradiation alone. 
Audrey G. Morgan. 
Gauss, C. J. Unsere Rontgentherapie der 

weiblichen Genito-Peritonealtuberkulose. 

(Our roentgen therapy of female genito- 

perineal tuberculosis.) Strah/entherapie, 1934, 


S57; 371 351. 


The author discusses his results in the treat- 
ment of 40 cases of genito-perineal tuberculosis 
at the Wirzburg Clinic. In 24 of these cases 
only the genitalia were affected, in 16 both 
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genitalia and perineum. Every possible method 
of diagnosis was used, including if necessary 
curettage or exploratory laparotomy. In 15 of 
these cases laparotomy was performed; 10 of 
these operations were purely exploratory, the 
other 5 were therapeutic and diseased tissue 
was removed. The other cases were treated by 
irradiation alone. 

The technique of irradiation was the same in 
all cases: a single field on the lower part of the 
abdomen 24 X20 cm. in size, focus-skin distance 
sO cm., filter I mm. copper and 1 mm. alumi- 
num, the individual doses given at intervals of 
six weeks. The dose at the surface as a rule was 
120 r for the first dose, 100 r for the second, 80 
r for the third, 60 r for the fourth and 40 r for 
the fifth. If necessary, this series was repeated 
after six months. 

Fight of the patients died; 4 of these were 
treated by operation and after-irradiation (a 
mortality of 30.8 per cent for this type of treat- 
ment); 4 of them were treated only by irra- 
diation (15.4 per cent mortality for this type 
of treatment). Five of the patients were in 
desperate condition when treatment was begun 
and there was little hope from any form of 
treatment. 

The patients who survived have been under 
observation for from fourteen months to six 
years and seven months. The cases of opera- 
tion show 40.7 per cent cures, the irradiated 
cases 44.4 per cent. Among the operated cases 
4 had postoperative fistulas that persisted for a 
long time. This high percentage of fistulas 
makes operation a serious matter. 

The author concludes that in extremely ad- 
vanced cases no treatment offers much hope; 
in advanced cases the results of radiotherapy 
are better than those of surgery; in cases of 
circumscribed tuberculosis operation and ir- 
radiation give about the same number of cures 
but operation is a more severe treatment for the 
patient and involves more danger. Irradiation 
should always be given after operation. 

As genito-perineal tuberculosis is secondary 
to a focus somewhere else in the body, atten- 
tion should be given to physical and dietetic 
treatment.—Audrey G. Morgan. 


MISCELLANEOUS 


Donati, Mario. Attuali rapporti della radi- 
ologia con le altre discipline mediche e sua 
posizione negli studi medici. (The relation- 
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ship of radiology to the other fields of medi- 
cine and its position in the study of medi- 
cine.) Radiol. med., Nov., 1936, 23, 837-846. 


The author emphasizes the breadth of the 
field of radiology and its close interrelationships 
with many other fields of knowledge, including 
mathematics and physics, anatomy and physi- 
ology, clinical investigation, histology and 
biology. It is, as he expresses it, one stone in a 
mosaic which taken altogether makes up a 
wonderful design. 

In order for roentgenology to be of any prac- 
tical value there must be the closest collabora- 
tion in clinical and roentgen work. Roentgen 
diagnosis should be eminently individualistic 
and as the human individual varies infinitely, 
the roentgenologist should be able to adapt the 
resources of roentgen technique to the varying 
circumstances in each individual case. 

It is the task of roentgenology, on the one 
hand, to study the mechanism of action of the 
rays and their biological effects and on the 
other to study them as a therapeutic method. 
In many cases technical innovations in the field 
of radiophysics have made possible new meth- 
ods of biological research and new therapeutic 
methods. He calls attention to many of the 
fields in which further research is necessary, 
such as the comparative value of protracted 
fractional and massive dosage, the use of radia- 
tion of moderate or intense penetration, the 
distance from which the radiation should be 
applied, the best methods of associating roent- 
gen and radium therapy, etc. The techniques of 
course vary infinitely with the conditions to be 
treated. 

He points out the necessity of close associa- 
tion between roentgen institutes for scientific 
research and the hospitals and gives sugges- 
tions for organizing the teaching of roentgen- 
ology in medical schools and providing abun- 
dant clinical material for the institutes. At 
least one semester of study or roentgenology 
should be compulsory in the medical schools 
instead of optional as it is at present so that 
the student may not go out entirely ignorant of 
this important branch of medicine.— Audrey G. 
Morgan. 


Assort, A. C., Goopwin, A. M., MELTzErR, 
Sara, and SrepHenson, Earv. Effect of 
pneumothorax and oleothorax on the histo- 
logic structure of the thyroid gland. Arch. 
Surg., April, 1935, 30, 667-674. 
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The problem which the authors purpose for 
themselves is to determine the effect on the 
thyroid gland of compression of a large area 
of the lungs in animals. Previous studies have 
indicated that tracheal compression may pro- 
duce colloid goiter. It is possible that the 
changes produced in the thyroid gland are 
secondary to anoxemia. 

Observations were made upon 26 puppies and 
a similar number of kittens after the compres- 
sion of large areas of lung tissue by pneumo- 
thorax or oleothorax. The following results may 
be summarized: (1) Pneumothorax and oleo- 
thorax have no apparent effect on the thyroid 
gland of adult animals. (2) In puppies, compres- 
sion of the lung produced colloid changes in 
the thyroid gland in 31.2 per cent of the 
animals. (3) In kittens, a reversion to the col- 
loid state was produced in 57.1 per cent.—G. W. 
Chamberlin. 


PuGno-Vanon1, Enzo. Un apparecchio auto- 
regolatore per terapia con raggi X ultra- 
penetranti. (An autoregulating apparatus for 
treatment with ultra-penetrating roentgen 
rays.) Radiol. med., Nov., 1936, 23, 854-858. 


The author describes and illustrates an ap- 
paratus for the production of ultra-penetrating 
roentgen rays for therapeutic purposes. It is 
provided with automatic stabilizers which 
make it possible to use it without the assistance 
of a special technically trained personnel. It is 
capable of functioning at 800 kv. At present it 
is furnished with a 600 kv. tube. There is a 
special dosimeter at a distance of 14 meters 
from the focus, outside the building where the 
apparatus is installed. 

There are no high tension conductors in the 
treatment room, which eliminates danger from 
electricity. The amount of radiation that can 
be borne without injury by a normal person 
in a given time has been determined. It is 
about 4 r per week. Knowing the coefficient of 
absorption to lead, it is possible to calculate 
curves which give the thickness of lead neces- 
sary for protection under different conditions 
of functioning of the apparatus and to arrange 
the hours of the personnel so that they will not 
be exposed to more radiation per week than 
can be borne without danger. This is not diffi- 
cult as special trained personnel is not neces- 
sary.—Audrey G. Morgan. 


TuHoragus, R. A new method for calculating 
combinations of tube-voltage and filtration 


5 


Vou. 38, No. 4 Abstracts of Roentgen 


and some results of its application in roent- 
gen therapy. Acta radiol., 1936, 77, $79-593- 


The author describes a new method for 
calculating combinations of tube voltage and 
filtration. The method has the great practical 
advantage that its use does not require any pre- 
paratory measurements. By means of this 
method some typical combinations commonly 
used in roentgen therapy are first analyzed and 
on the basis of the results the method is then 
used for calculating similar filter voltage com- 
binations in the range above 250 kv. The 
economical use of aluminum, copper and tin 
filters is discussed in detail and illustrated by 
diagrams. For voltages above soo kv. two new 
compound filters are suggested and their use 
illustrated by diagrams. The question of suit- 
able material for measuring half-value layers is 
discussed and an addition to paragraph g in the 
Recommendations of the International Com- 
mittee of Radiological Units is suggested. 
Finally, the properties of beams obtained 
under the conditions given by the new method 
are discussed and illustrated by such measuring 
results as are available.—Author’s abstract. 


BENNER, SVEN. An instrument for calculating 
irradiation times in roentgen therapy. 4cta 
radtol., 1936, 17, 493-407. 


The author describes and illustrates a me- 
chanical instrument for the rapid and accurate 
calculation of irradiation times for different 
tensions, filters, distances, field size and doses. 
He thinks that a most important advantage in 
this instrument is that the required irradia- 
tion time, as well as all the independent factors 
determining it, such as the dose, quality, field 
size, and distance remain clearly visible after 
the instrument has been set. It is therefore pos- 
sible to check at a glance afterwards to see that 
no error has been committed in making the 
settings. dudrey G. Morgan. 


Srewart, H., and Guise.in, F. H. 
Recent developments in the cinematography 
of the fluoroscopic image. South. M. 7. 


March, 1937, 30, 268-270. 


The authors briefly discuss the apparatus and 
technique for making motion picture records 
of the image seen on the fluoroscopic screen. 
The most desirable combination appears to be 
a special cyanide yellow green screen used with 
Eastman panchromatic super-x film. Using the 
camera at sixteen frames a second, thirty-two 
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pictures are obtained within an exposure time 
of two seconds, sufficient to record motion of 
the heart, lungs and other rapid movements in 
the viscera. With an unusually thick patient, 
it may be necessary to slow the camera to a 
speed of twelve or even eight frames a second, 
resulting in a longer roentgen exposure. The 
motion of the organs will then be twice as fast. 
Such exposures are within the limits of safety. 
The practical usefulness of the method is sum- 
marized: (1) Many moving organs may be in- 
tensively studied at leisure as long as desired 
without exposure of the patient or operator to 
the roentgen rays; (2) in order to study heart 
action heretofore it has been necessary to sit 
at a roentgenoscope exposed to roentgen rays 
and make momentary observations; (3) with a 
cinefluoroscopic film one may see more clearly 
than possible with any roentgenoscope the 
heart motions which may be studied as long as 
desired; (4) such observations may be made by 
any number of individuals rather than the one 
who sat before the screen; (5) almost all heart 
lesions are better demonstrated when study is 
made of the moving organs rather than from 
flat roentgenograms; (6) the motion picture is 
even clearer than is observation with the best 
possible fluoroscopic screen, and (7) the method 
is more economical than using roentgen film. 


W.R. Brooksher. 


RosENFELD, Perer, and ME LcHaArt, FRANz. 
Uber eine leicht herstellbare Art von richt- 
ungsunabhangigen kleinen Ionisationskam- 
mern und ihre Verwendbarkeit in der rént- 
gendosimetrie. (An easily made kind of small 
ionization chamber independent of the direc- 
tion of the rays, and its use in roentgen 
dosimetry.) Strahlentherapie, 1935, 52, 307 
320. 

The advantages of small transportable con- 
denser chambers and the obstacles that have 
heretofore existed to their practical use are dis- 
cussed. Spherical condenser chambers are de- 
scribed the sensitiveness of which is independ- 
ent of the direction of the rays; they are not 
particularly difficult to make and their manu- 
facture does not make excessive demands on 
mechanical precision. Examples of the practical 
use of these chambers is given and their sen- 
sitiveness examined for radium and especially 
roentgen rays, under different variations of the 
factors which determine the quality of the rays, 
such as tube tension, filtration, focus distance, 
size of fields, and back-scattering. It was found 
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that the results depend to a marked degree on 
hardness of the rays (filtration) and back-scat- 
tering and that there is a considerable depend- 
ence on size of the fields and focus distance. 

For practical purposes a table of corrections 
is given for measurements of the relative deep 
dose with microchambers. Examples are given 
illustrating the use of the chambers for measure- 
ment of deep dosage on patients.—Audrey G. 
Morgan. 


Sétve. A new projection of canalis 
opticus. Acta radiol., 1936, 17, 609-611. 


There are about thirty different methods of 
roentgenoscopy of the optic canal. In all but 
one the central ray runs parallel to the axis of 
the canal. In cases in which the optic canal is 
not visible or not clear in the usual axial picture 
it can be brought out quite clearly, especially 
stereoscopically, by the following method: 

The patient’s head is placed in the axial posi- 
tion and the chin pressed somewhat farther 
forward than usual. In the frontal plane the 
central ray should run somewhat anterior to the 
outer auditory canal. The tube is then dis- 
placed 5 degrees along the metal bow of Lys- 
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holm’s skull table in the direction opposite the 
side on which the optic canal is to be shown. 
The canal will then appear as a lumen near the 
midline in a fairly transverse position and nar- 
rowing laterally and forward towards the point 
where it runs into the orbit.—Audrey G. 
Morgan. 


ScHOENCK, FERDINAND J., Hap.ey, Lee, and 
Van Ness, Apert. A study of the Ball 
technic of roentgen pelvicephalography. New 
York State F. M., Oct. 1, 1936, 36, 1389-1393. 


The authors report 50 cases examined by the 
Ball technique, the films not being interpreted 
until after delivery so that the management of 
delivery was not influenced by the roentgeno- 
logical findings. A definitely increased operative 
rate accompanied those cases with heads pre- 
senting plus readings; 85 per cent of the cases 
with readings over plus 50 ended with operative 
deliveries. The method is of definite value in 
determining those cases of disproportion which 
should be terminated by cesarean section. How- 
ever, with our present knowledge, roentgen 
pelvimetry alone must not be relied upon to 
settle this problem.—¥. R. Brooksher. 
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